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UNIVERSITY REGISTRATION STATISTICS 


On page 730 will be found the registra- 
tion returns for November 1, 1907, of 
twenty-four of the leading universities of 
the country. The only institution that 
has been added to the list this year is the 
University of Iowa. By reason of the 
great diversity that exists in the classifica- 
tion into schools of the various institutions, 
it is becoming increasingly difficult to re- 
tain uniformity in compiling the table, and 
considerable difficulty arises especially in 
connection with extension and _ similar 
courses; in some instances students in at- 
tendance on such courses are included in 
the regular enrollment, whereas in others 
they are carefully excluded. In spite of 
the effort made to prevail upon the institu- 
tions listed to distinguish closely between 
regular students that have satisfied at least 
the requirements for entrance to the aca- 
demic department, on one hand, and stu- 
dents enrolled in extension courses, eve- 
ning courses, ete., who do not possess a high 
school training, on the other, some con- 
fusion still exists, as several institutions 
were rather loath to avail themselves of the 
separate rubric provided for the latter 
category. Similarly, the summer session 
presents certain difficulties, inasmuch as 
there are, no doubt, at most of these ses- 
sions a number of students who have not 
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completed the secondary school course. 
Taking these discrepancies into considera- 
tion, and not losing sight of the fact that 
large registration is not necessarily syn- 
onymous with great efficiency or high re- 
quirements, the impartial observer may 
nevertheless be able to draw some interest- 
ing conclusions from the figures herewith 
presented. 

Comparing the figures for 1907 with 
those of the previous year, it will be seen 
that only three institutions have suffered a 
loss in enrollment, namely, Princeton 
(3.03 per cent.), Chicago (2.91 per cent.), 
and Yale (about 1 per cent.), the de- 
erease in the last case being due to a fall- 
ing off in the attendance on the summer 
session, there having been, on the contrary, 
a gain in the number of students registered 
in the fall. Last year California, Colum- 
bia, Johns Hopkins, Northwestern and 
Stanford all experienced a decrease. The 
largest gains in terms of student units this 
year were made by Columbia, New York 
University, Illinois, Wiseonsin, Michigan 
and Minnesota; in other words, by two east- 
ern and four western institutions, the two 
New York City universities standing at the 
head of the list. At Harvard, Nebraska 
and Virginia the enrollment has remained 
stationary, while all the other institutions 
show a fair increase. Comparing this 
year’s enrollment with that of 1902, we 
notice that every institution included in 
both tables, with five exceptions, exhibits a 
growth in registration during the inter- 
vening period, the exceptions being Cali- 
fornia, Harvard, Jchns Hopkins, North- 
western and Princeton, the largest gains 
during this five-year period having been 
made by Pennsylvania, New York Uni- 
versity, Illinois, Michigan, Syracuse, Cor- 
nell, Columbia and Missouri, that is, by 
five eastern and three western institutions. 
Carrying the comparison a little farther by 
considering the twelve institutions that 
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have made the most consistent gains dur- 
ing the past five years, we shall find that 
six of these are located in the east and six 
in the west, Iowa, Ohio, Minnesota and 
Yale being the four universities to be 
added to the eight mentioned above. As 
pointed out last year, the establishment of 
summer sessions is responsible for much of 
this growth in several instances. 

According to the figures for 1906, the 
twenty-three universities included in the 
table ranked as follows: Harvard, Chicago, 
Michigan, Columbia, Cornell, Minnesota, 
Pennsylvania, Illinois, Yale, New York 
University, California, Wisconsin, Syra- 
cuse, Nebraska, Northwestern, Ohio, Mis- 
souri, Kansas, Stanford, Indiana, Prince- 
ton, Virginia, Johns Hopkins. Comparing 
this with the order for 1907, we notice that 
Columbia has resumed second place, while 
Michigan has passed Chicago. The 
changes are fewer this year than they have 
been for some time, the only other trans- 
positions being New York University and 
Yale, Wisconsin and California, Indiana 
and Stanford, the institution first mentioned 
in each pair having passed the other since 
last year. Omitting the summer session 
registration, the order is somewhat changed, 
although practically identical with that of 
last year, the only changes in position be- 
ing due to the passing of Harvard by 
Michigan, of Pennsylvania and Cornell by 
Minnesota, and of Syracuse and California 
by Wisconsin. The order this fall is as 
follows: Michigan, Harvard, Columbia, 
Minnesota, Pennsylvania, Cornell, Illinois, 
Yale, New York University, Wisconsin, 
Syracuse, California, Nebraska, North- 
western, Chicago, Ohio, Iowa, Missouri, 
Kansas, Stanford, Princeton, Indiana, Vir- 
ginia, Johns Hopkins. 

An examination of the individual facul- 
ties reveals the fact that the institutions 
continue to show a fairly general increase 
in the attendance on the academic depart- 
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ment, although the gain is by no means as 
consistent as it was last year. At three of 
the prominent state institutions of the 
middle west we discover a decrease in the 
number of male students enrolled in the 
academic department going hand in hand 
with an increase in the number of women, 
while at several other western institutions 
the gain in the number of women is larger 
than that in the number of men. The 
exact opposite of the first condition is 
noticeable in the case of at least two of the 
eastern institutions, namely, Harvard and 
New York University, where we find an in- 
crease in the number of male academic stu- 
dents accompanied by a decrease in the 
number of women students. It is no doubt 
safe to draw the broad conclusion that 
there is a more pronounced tendency on the 
part of eastern girls to attend separate col- 
leges for women, and this view is borne 
out by the fact that there has been a steady 
gain in the enrollment of colleges like 
Smith, Vassar, Bryn Mawr, ete., during the 
past few years. At California and Ne- 
braska there are more than twice as many 
women as men in the academic department, 
Chicago, Indiana, Michigan, Missouri and 
Wisconsin being the only western institu- 
tions that enroll more men than women in 
the department under discussion, whereas 
at all of the eastern institutions included 
in the table there are more men than wom- 
en in the academic department, with the 
possible exception of Cornell and Syracuse, 
which do not furnish the separate figures 
for the two classes. Wisconsin has 87 less 
men in 1907 than in 1904, but 138 more 
women; Indiana has 176 more women but 
only 7 more men, while Nebraska has 30 
less men but 39 more women. 

With the exception of Syracuse, Vir- 
ginia and Harvard, all of the scientific 
schools show an inerease, which in some 
eases is quite considerable, whereas last 
year three of the leading institutions in the 
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east, namely, Columbia, Princeton and 
Yale, reported a decrease in the number of 
scientific students. It must not be for- 
gotten that this year’s falling off in the 
Lawrence scientific school at Harvard is to 
be explained by the gradual working out 
of the system inaugurated by the estab- 
lishment of the new graduate school of ap- 
plied science in 1906. Last year the pro- 
fessional schools of law and medicine 
showed a general decline in attendance, 
and this decrease has continued in medi- 
eine, while in law the number of students 
has remained practically uniform. Yale, 
New York University and Chicago have 
made the largest gains in law, while In- 
diana, Northwestern, and Harvard and 
Johns Hopkins report the largest increase 
in the number of medical students. It is 
interesting to note in this connection the 
figures given in the latest report (1904-05) 
of the commissioner of education, where we 
learn that the total number of law students 
in the country during the year under re- 
view was larger than ever before, namely, 
14,714, whereas the number of medical stu- 
dents decreased by 1,114 to 25,835, which 
is smaller than the number of medical stu- 
dents in any other of the four preceding 
years. The reasons for this decline in the 
number of medical students were described 
in a previous article. 

In contradistinction to last year, the 
graduate schools report healthy gains, a de- 
erease being noted only in the case of 
Cornell, Kansas, Virginia and Yale. All 
of the agricultural schools, with the excep- 
tion of those at Harvard, Ohio and Wis- 
consin, have also gained in the number of 
students. The schools of architecture ex- 
hibit a gain at every institution, with the 
exception of Pennsylvania, while dentistry 
has increased numbers everywhere, except 
at Illinois. Divinity, on the other hand, 
shows a loss at all of the institutions, ex- 
cept at Northwestern. The two institutions 
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that report their forestry students under a 
separate category have made gains in this 
direction. Music, pharmacy and veteri- 
nary medicine remain fairly uniform, 
losses in some of the institutions being bal- 
anced by gains in others. Columbia is the 
only university that reports a noteworthy 
gain in pedagogy. The most consistent 
and largest gains in the actual number of 
students have been registered by the sum- 
mer sessions, California, Chicago and Yale 
being the only schools that have suffered 
an appreciable decrease in enrollment. 
Harvard continues to maintain the large 
lead that it has held for a number of years 
in the academic department. Inasmuch as 
Cornell and Syracuse do not separate men 
from women in the academic statistics, it is 
diffieult to determine the exact order for 
men only, but taking both men and women 
into consideration, the order would be 
Harvard, Michigan, Wiseonsin, Stanford, 
Chieago, Minnesota, California, Syracuse, 
Yale, Columbia—all of these enrolling over 
one thousand academic students. The 
largest number of scientific students is still 
found at Cornell, Michigan and Illinois 
being the only others that attract over one 
thousand students to their scientific schools; 
these are followed by Yale, Wisconsin, 
Ohio State, California, Pennsylvania, Ne- 
braska, Minnesota, Missouri and Columbia, 
the order being exactly the same as last 
year, while Princeton has this fall joined 
the institutions that register an attend- 
ance of over five hundred scientific stu- 
dents. New York University continues to 
have the largest law school among the in- 
stitutions in the list, with Michigan second, 
Harvard third, and Minnesota fourth, Har- 
vard being the only one of the four to 
demand a bacealaureate degree for admis- 
sion. The largest medical school is still 


found at Pennsylvania, Northwestern be- 
ing second and New York University being 
third. As for the graduate schools, Co- 
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lumbia with an enrollment of 938 students 
(to the 715 in the table should be added 
223 graduate students in Teachers College, 
who are omitted in the table for the sake 
of avoiding double registration) has by far 
the largest, Harvard with 442, Chicago 
with 381, and Wisconsin with 353 students, 
following in the order named. Minnesota 
has the largest school of agriculture, en- 
rolling more than twice as many students 
as Illinois, its closest numerical competitor, 
while the latter leads in students of archi- 
tecture, being followed by Columbia, New 
York University has the largest school of 
commerce, Pennsylvania has the largest 
number of dental students, Northwestern 
continues to lead in divinity, and Yale in 
forestry, although, as pointed out last year, 
some of the state institutions that include 
forestry under agriculture or elsewhere 
may actually have more students of 
forestry than Yale; Syracuse still has the 
largest school of music, and Columbia the 
largest school of pedagogy, while the col- 
lege of pharmacy of the University of Illi- 
nois has passed Columbia’s. As for the 
summer session of 1907, Chicago, Columbia, 
Harvard and Michigan attracted over one 
thousand students, Cornell, Indiana, Wis- 
econsin and Illinois following in the order 
given. In the field of extension teaching 
the University of Chicago occupies a 
unique position, Columbia being the only 
other institution in the list that is pushing 
this phase of work with energy. Columbia 
continues to maintain the largest number 
of officers. 

The reporting officers of the various in- 
stitutions have in several cases kindly 
furnished interesting information with re- 
gard to changes in registration, equipment, 
ete., all of which is embodied in the follow- 
ing paragraphs. Wherever no such infor- 
mation was given, the comparison is based 
upon the figures contained in the table of 
last year (Science, December 21, 1906). 
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Mr. Sutton, recorder of the faculties, re- 
ports as follows for the University of Cali- 
fornia: 

Our registration for November 1, 1907, as com- 
pared with that of the corresponding date in 1906, 
shows an increase of forty-five in the graduate 
school, of eighty-two in the undergraduate body 
in arts, science and engineering, and of one hun- 
dred and eight in the professional schools. The 
downward drift which has been observed for about 
ten years in the enrollment in the professional 
colleges in San Francisco has apparently been 
checked, as manifested by an increase of twenty- 
five students in law and thirty-four students in 
dentistry. The colleges of medicine and pharmacy, 
however, do not yet share in this reaction. Both 
of these colleges are undergoing some readjustment 
in their matriculation requirements. In the col- 
leges at Berkeley—arts, science, agriculture, com- 
merce and engineering—there is a fairly uniform 
advance, excepting only the college of letters, 
which requires both Greek and Latin for the bach- 
elor’s degree. In spite of the steady growth of 
the university as a whole, the number of students 
in the college of letters is less to-day than ten 
years ago. 

Among the more important items of the univer- 
sity’s growth during the past collegiate year are 
the following: 

The Hearst memorial mining building, erected 
by Mrs. Phoebe Hearst in memory of the late 
Senator George Hearst, has been completed and 
was formally dedicated on August 23. The build- 
ing and its equipment have cost to date about five 
hundred thousand dollars. 

By grant of the state legislature, the university 
has come into possession of a farm at Davisville, 
California, a tract of some seven hundred acres, 
purchased by the state to facilitate the work of 
experimental agriculture in the university. The 
cost of the farm with its equipment to date is 
approximately one hundred and fifty thousand 
dollars. 

John W. Mackay, Jr., has given the university 
one hundred thousand dollars for the endowment 
of a chair of electrical engineering and for the 
support of research work in the laboratories of 
electrical engineering and mechanics. 

The Bancroft library of American—particularly 
of west-coast—history, which was purchased by 
the university at a cost of two hundred and fifty 
thousand dollars before the San Francisco earth- 
quake and fire, has been brought from San Fran- 
cisco, where it escaped all damage, to the third 
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floor of California Hall, a fireproof building in 
which are housed the administrative offices of the 
departments at Berkeley. The regents of the uni- 
versity have entrusted the control and adminis- 
tration of the Bancroft collection to the council 
of the Academy of Pacific Coast History, an or- 
ganization recently formed under the auspices of 
the University of California. The secretary and 
executive officer of the academy is Professor Henry 
Morse Stephens, sometime professor of modern 
European and English history in Cornell Univer- 
sity, and now professor of history in the Univer- 
sity of California. 

A little over a year ago the university estab- 
lished a students’ infirmary at Berkeley. During 
the past year the university has founded in San 
Francisco, using for this purpose one of the build- 
ings of the College of Medicine, a university hos- 
pital, in which students of medicine will have an 
excellent opportunity for clinical work of the most 
varied sort. To get this project under way, friends 
of the university donated something over twenty- 
five thousand dollars. 

The university’s art college, an affiliated school 
formerly known as the Mark Hopkins Institute of 
Art, and now designated the San Francisco Insti- 
tute of Art, found it necessary to suspend its 
work during 1906-07 on account of the destruction 
of its buildings. The school has resumed its work 
in a new building erected for it upon the site of 
the former building on the California street hill 
in San Francisco, and it already has an enroll- 
ment of sixty-nine students. 

The Greek theater, the university’s open-air 
auditorium in the eucalyptus grove on the campus 
at Berkeley, has been the scene of a long list of 
musical and dramatic events, in addition to the 
more formal university celebrations, such as char- 
ter day, classday and commencement, Perhaps 
the most novel production of the past year was the 
Sanskrit play, “The little clay cart,” translated 
from King Shudraka (a.p. 600) by Dr. Arthur 
W. Ryder, instructor in Sanskrit in the university. 

The foundations of the Doe library building are 
now in process of construction. For this building 
the late Charles F. Doe bequeathed to tae univer- 
sity about six hundred thousand dollars. The 
foundations are to be completed at once and the 
superstructure built in sections, each section to 
be occupied as soon as completed. The cost of the 
entire structure will probably be one million 
dollars. 

Mr. and Mrs. T. S. Brandegee, of San Diego, 
have donated their entire botanical collection and 
library to the university. As a result of this gift, 
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the facilities for botanical research at the uni- 
versity are practically doubled. The university 
now possesses the most complete representation 
extant of Pacific coast flora. 

Beginning with this year (1907-08) the univer- 
sity maintains a new administrative officer known 
as the alumni secretary. Mr. Gurden Edwards, 
of the class of 1907, has been appointed to this 
place. It is the duty of the alumni secretary to 
keep in active touch with the university graduates 
and former students, and to cooperate with the 
appointment secretary of the university in an- 
swering demands upon the university for men and 
women to take positions of responsibility in busi- 
ness and the professions. 

The difficulty encountered in endeavor- 
ing to establish a just comparison of the 
enrollment at the University of Chicago 
with that of the other institutions has fre- 
quently been pointed out, nevertheless its 
fall quarter may be compared with the 
first half-year of the other institutions, as 
is done in the table. Comparing the en- 
rollment of this fall with that of the fall 
quarter of 1906, we find that gains have 
been registered in all of the faculties, with 
the exception of medicine and divinity, 
which have remained stationary. The 
largest increase is found in the number of 
male students in the academic department, 
the gain being one of 62, while the law 
school has gained 37 students. The in- 
struction given in the business center of 
the city in 1905-06 was withdrawn during 
1906-07, a few courses being offered for 
teachers in the university buildings. This 
accounts for the change from 247 reported 
a year ago to 125 reported under ‘‘other 
courses’’ this year. The summer quarter 
shows a loss of 125 compared with that of 
1906. In the extension division seventy- 
seven lecture-study courses are offered, the 
estimated attendance reaching 21,175, 
while 2,250 active students are enrolled in 
the correspondence-study courses. | 

The enrollment of Columbia University 
shows a considerable gain in comparison 
with the preceding year. The total gain 
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is one of 547, the present enrollment of 
5,197 being the high-water mark in Co- 
lumbia’s history. This is exclusive of 
3,055 students who have thus far registered 
in extension courses at and away from the 
university and in evening technical courses. 
The total registration of resident students 
this fall shows a gain of 255 over 1906. 

So far as registration by faculties is 
concerned, Columbia College shows a slight 
gain, the entering class being smaller, but 
an unusually large number of students 
having entered on advanced standing from 
other institutions. The tuition fees in the 
college have been raised considerably, and 
this has no doubt affected the registration, 
not sufficiently, however, to bring about a 
decrease in the total. Barnard College, the 
undergraduate department for women, 
shows a total gain of 22 and a gain of 10 
in the entering class. The non-profes- 
sional graduate faculties of political sci- 
ence, philosophy and pure science, have ex- 
perienced the considerable gain of 130 stu- 
dents, all of the three faculties sharing in 
the increase. The schools of mines, engi- 
neering and chemistry exhibit an encoura- 
ging increase over last year, the figures be- 
ing 585 and 524, respectively, and for the 
entering class 186 in 1907, as against 137 
in 1906. <A large number of students has 
also been admitted to advanced standing in 
this faculty. A uniform first-year cur- 
riculum has been established for the dif- 
ferent schools in applied science, and op- 
portunities are now offered to work off con- 
ditions in the summer session, in extension 
courses and in parallel courses offered by 
Columbia College. The results of the ac- 
tive administration of the new head of the 
schools of mines, engineering and chem- 
istry are reflected in this year’s heavy 
registration. Fine arts records the largest 
enrollment in its history; the registration 
in the department of music having re- 
mained uniform, while there has been a 
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gain of 36 in the department of archi- 
tecture. 

The school of law, which now demands a 
baccalaureate degree for admission, shows 
a slight loss, namely, from 261 to 247. 
The entering elass is a little smaller than 
that of last year, containing 103 students, 
inclusive of 18 seniors from Columbia Col- 
lege; the latter, however, are not counted 
in the total for the sehool. The standards 
for admission and advancement to the 
medical school were increased several years 
ago, and as a result there has been a 
gradual falling off in numbers, the figures 
for this year being 298, as against 352 in 
1906. Ten Columbia College students are 
also registered in the school, bringing the 
actual total to 308. The college of phar- 
macy shows a decrease from 254 to 229, 
this loss also being due to the stricter re- 
quirements for entrance first enforced in 
1905. The entering class, however, is 
larger than it was last year. Teachers 
College has increased its enrollment by no 
less than 165 students, in spite of the fact 
that its second-year class been 
abolished, its first-year class having been 
withdrawn last fall. The grand total this 
year is 891, of whom 223 are candidates 
for the higher degrees (A.M. and Ph.D.). 

The summer session of 1907 was the 
largest in the history of the institution, 
1,350 students having been enrolled on 
Morningside Heights and 42 at the college 
of physicians and surgeons, the total num- 
ber representing an increase of 351 over 
the summer of 1906. There is also a large 
gain in the number of students registered 
in extension courses, and the evening tech- 
nical courses, first established last winter, 
have become exceedingly popular. The 
number of officers has increased from 571 
in 1906 to 646 in 1907, this being exclusive 
of the instructors in the Horace Mann and 
Speyer schools. 

The only new building to be chronicled 
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this fall is Brooks Hall, the Barnard dormi- 
tory for women. Kent Hall, a half-mil- 
lion-dollar building for the school of law, 
is in process of erection. Hamilton Hall, 
erected at a cost of $500,000 for Columbia 
College, the undergraduate academie de- 
partment, was completed and oceupied last 
February, as was St. Paul’s Chapel, the 
eost of the latter being about $300,000. 
Teachers College is erecting a domestic 
economy building, an anonymous donor 
having recently presented $400,000 for the 
development and support of a school of 
domestic economy. The university resi- 
denee halls, Hartley and Livingston, are 
almost full at this writing, over five hun- 
dred rooms being oceupied. 

The incumbent of the Kaiser Wilhelm 
professorship this year is Professor Rudolf 
Leonhard, dean of the faculty of law of 
the University of Breslau, President Had- 
ley of Yale being the second incumbent of 
the Theodore Roosevelt professorship at the 
University of Berlin. 

At Cornell University the largest gains 
have been made by the scientifie schools, 
the total increase being one of 89 students. 
The school of agriculture has gained 69, 
the academic department 48, and the school 
of architecture 17, students. On the other 
hand, the professional schools of law and 
medicine both show a decrease, the former 
of 6, the latter of 20, students, while the 
graduate school and the school of veteri- 
nary medicine both have 7 students less 
than last year. The 244 students men- 
tioned under ‘‘other courses’’ are those in 
attendance on the short winter session in 
agriculture, there being 4 less than last 
year. The summer session shows an in- 
erease of 113 students, the grand total be- 
ing 218 in excess of last year. 

Harvard University reports as follows: 

The increase of numbers in Harvard College, 
and the falling off in the Lawrence Scientific 
School, is to be explained by the gradual working 
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out of the system inaugurated by the establish- 
ment of the new graduate school of applied sci- 
ence in 1906, This establishment has encouraged 
many students who were studying for the scien- 
tifie professions to exchange the prescribed groups 
of studies in the scientific school for a more liberal 
course of studies in Harvard College, with the 
intention of doing their more advanced and spe- 
cialized work in science, after graduation from the 
college, in the new graduate school of applied 
science. The gradual disappearance of the under- 
graduate scientific programs, and the absorption 
of their students in Harvard College may be ex- 
pected. The schools of law and medicine show 
gains in enrollment, agriculture has lost twenty- 
one, divinity six, while the attendance on the 
graduate schools and the school of dentistry has 
remained stationary. The summer session shows 
a gain of fifty-one students. Of the graduate stu- 
dents, fifty-five are registered at Radcliffe. 

Langdell Hall, the new building of the law 
school, costing between $300,000 and $400,000, is 
now ready for partial occupancy. 

Within the last month the university has re- 
ceived a gift of about 2,000 acres of valuable tim- 
ber land in Petersham, Massachusetts, which is 
offered as a special adjunct to the division of for- 
estry, and therefore as part of the equipment of 
the graduate school of applied science. The forest 
included in this gift comprises what is probably 
the best body of timber now to be found on an 
equal area in Massachusetts. The division of 
forestry will supervise the Petersham forest, and 
conduct there a large part of its instruction. Ac- 
cording to the probable arrangement of the cur- 
riculum, students who enter the graduate school 
of applied science to study forestry will be in 
residence at Petersham during a considerable part 
of the year. There they will take up in the first 
of their regular two years’ course, and largely in 
the field, all their elementary work, including tree 
botany, the theory and practise of forest mensura- 
tion, and the whole subject of silviculture. This 
will lead them directly to the work of their final 
year, which is mainly devoted to lumbering, forest 
engineering, and the study of forest production as 
applied to actual problems. They will secure in 
combination the advantages of the German Meis- 
terschule, with its provision of practical experi- 
ence under direction, and of the university forest 
school, with its broad attention to theory and 
principle. 

By the will of Mrs. Sarah E. Potter, of Boston, 
the university received in June, 1907, a bequest of 
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$50,000 to be used and applied in connection with 
the Gray herbarium. As one of a number of 
residuary legatees, the university has subsequently 
received from the executors an addition to this 
endowment consisting of cash and securities of an 
estimated value of $130,000. 


The University of Illinois shows econsist- 
ent gains in every department, with the ex- 
ception of medicine (where there has been 
a loss of 34 students), of dentistry (which 
reports a loss of 10), and of the schools of 
art and music (where the registration has 
remained stationary). The largest gain is 
in the school of pharmacy, namely, one of 
89 students, while agriculture has gained 
58 and the scientific schools 39. The stu- 
dents mentioned under ‘‘other courses’’ 
are enrolled in the five-year library course. 
The students enrolled under the head of 
‘‘ecommerce’’ were last year included under 
the college of arts. These men have com- 
plied in full with the requirements for ad- 
mission to the university, that is, they 
have completed the usual high school 
course, so that they are properly included 
here and not under the head of extension 
and similar courses. The commerce course 
is one of four years. There has been a 
gain of 53 students in the summer session, 
the inerease in the grand total amounting 
to 362. 

Indiana University reports a gain of 47 
in its school of medicine and of 12 in its 
school of law, while the number of women 
in the academie department has remained 
stationary. The students in the graduate 
schools have been reported separately for 
the first time, and some of these may have 
been included under the academic depart- 
ment in previous years, thus partly ex- 
plaining the loss of 89 male students in the 
college of arts. The summer session shows 
a gain of 39, the gain in the grand total 
being one of 152. 

Inasmuch as the University of Iowa is 
included for the first time this year, no 
comparisons by faculties can be made with 
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last fall. The students mentioned under 
‘‘other courses’’ are registered in the train- 
ing schools for nurses. In order to avoid 
duplication, the students enrolled in 
courses in art, commerce and pedagogy are 
not indicated under these categories, but 
included in the college of liberal arts. 
More than one half of the students regis- 
tered in the school of musie are not regis- 
tered in any other department of the uni- 
versity, the remainder earrying work also 
in the college of liberal arts, for which their 
credentials show them to be properly pre- 
pared. 


The university occupies for the first time this 
fall its new hall of natural science. The building 
has been erected at a cost of $300,000, is of Bed- 
ford stone, four stories in height and fireproof 
in construction. It houses the museum of natural 
history, the department of zoology, including biol- 
ogy and—temporarily—the university library. 
The building also contains a large auditorium. 

During the past summer the regents organized 
the school of education within the college of lib- 
eral arts. Professor Bolton, of the department 
of education, was made director of the school, the 
work of which is to prepare teachers for the high 
schools, principalships and  superintendencies. 
There are 240 students in the school, all of whom 
are included in the enrollment of the college of 
liberal arts. The college of law and the college 
of homeopathic medicine increased their require- 
ment for admission from three years of high-school 
work to four years. In spite of this fact, both of 
the colleges show an increased attendance this 
fall. Forty-four of the 302 medical students are 
enrolled in the college of homeopathic medicine. 
There has been no change in tuition fees, and no 
special reason is apparent for the increase in 
attendance this fall. The attendance at this time 
is 220 ahead of the enrollment at the correspond- 
ing time last year, this being regarded as a normal 
increase. 


The medical school of the Johns Hop- 
kins University shows a gain of 29 stu- 
dents, while the graduate schools have 
gained 4. The enrollment in the college is 
exactly the same as last year, the total gain, 
therefore, amounting to 33 students. The 
undergraduate course has been increased to 
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four years (instead of three), and the re- 
strictions against the admission of women 
to the graduate courses have been removed. 
There are this fall 23 women in the school 
of medicine and 5 in the graduate school. 

The University of Kansas submits the 
following report: 


The total number of undergraduates in the col- 
lege of liberal arts and school of engineering is 
1,279, a gain of 194 as compared with November 
1, 1906. This is the largest number of under- 
graduate students ever enrolled at this period of 
the academic year. The gain in attendance in all 
the schools of the university is 243, or 13.6 per 
cent. This increase in attendance is largely due 
to the closer relationship of the preparatory high 
schools. Under the direction of a_ high-school 
inspector, the number of accredited preparatory 
schools whose graduates are admitted to the fresh- 
man class without examination has been brought 
up to 190, and by the operation of the Barnes law, 
recently enacted, the number will be increased to 
nearly 250 by another year. Slight losses have 
been suffered by the schools of law, medicine and 
music, and by the graduate schools. 

The principal additions to the equipment of 
Kansas University during 1906-07 were as fol- 
lows: Robinson gymnasium was completed and is 
now occupied. The cost of the building, including 
equipment, was $100,000. Its facilities are such 
that a very large number of students may receive 
physical instruction at one time. The Eleanor 
Taylor Bell memorial hospital and clinical labo- 
ratory were completed and occupied by the school 
of medicine at Rosedale. These buildings cost 
$90,000. 

During the current biennium, by the generosity 
of the state legislature, the equipment of the engi- 
neering school will be materially increased. Work 
is now in progress on a general engineering build- 
ing to cost, with equipment, $150,000. A mining 
engineering building will be erected at a cost of 
$50,000, and $50,000 will be put into additional 
shops. General repair shops, to cost $7,000, and 
additions to the heating system, to cost $7,752, 
will be erected. The law library will be increased 
by the addition of $6,000 worth of books. 

The moral tone of the institution has made 
decided advances. A distinctive feature of. uni- 
versity life is the large attendance of students 
and faculty at the daily chapel services. Chapel 
attendance is not compulsory, yet within six years 
the attendance has increased from a mere handful 
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to an attendance ranging from 800 to 1,500. The 
result is a unified college spirit, and, in all proba- 
pility, the main contributing cause to the complete 
cessation of student disturbances. During the 
past two years there has not been a class fight or 
a single ease of hazing at the University of Kan- 
sas. Every student enterprise receives marked 
support; 1,400 students have paid voluntarily two 
dollars each into a student enterprise fund which 
is managed by the university and distributed 
among the athletic, musical and debating organ- 
izations of the students. The payment of this sum 
entitles the student to admission to all entertain- 
ments by these organizations. 


The total enrollment of the University 
of Michigan shows a gain of 279 students 
over last year, the increase in the fall regis- 
tration alone amounting to 318. The 
largest gains have been registered in the 
academie department and in the scientific 
schools, the graduate school, and the schools 
of law, dentistry and pharmacy having 
remained stationary. Medicine shows an 
inerease of 22 students. 

Beginning with the fall of 1909, admis- 
sion to the medical school will be exclu- 
sively through the literary department, 
and no student will be admitted to the 
medieal school who has not secured sixty 
hours of credit from the literary depart- 
ment.—The fees in the law school have 
been inereased by ten dollars a year. 

A new dental building, to cost $150,000, 
is in course of construction; also an alumni 
memorial building and art gallery to cost 
$200,000. Plans are being prepared for a 
chemical building to cost $250,000. 

The largest gain at the University of 
Minnesota has been made in the college of 
agriculture, there being 164 more students 
than there were last year. The scientific 
schools report an inerease of 51, the school 
of pharmacy of 14, and the school of den- 
tistry of 13, students. There are 44 more 
women in the academic department, but 
6 less men. The professional faculties of 
law and medicine both show a decrease— 
the former of 17, the latter of 21, students, 
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while the graduate schools have gained 12. 
The summer session remained stationary, 
the gain in the grand total amounting to 
263. The registrar reports as follows: 
Undoubtedly the standard for admission to the 
professional and technical schools will continue 
to be raised, The college of medicine and surgery 
requires two full years of college work as pre- 
medical preparation. It has gone a step further 
and now specifies that these two years shall in- 
clude a year of physics, a year of general inor- 
ganic chemistry, one year of qualitative analysis, 
one year of biology and one year of language, 
either German or French.—The college of law is 
now admitting graduates from accredited schools, 
and will undoubtedly require one or two years of 
academic work in the near future.—The college of 
engineering is considering the advisability of ex- 
tending the present four-year course to five or six 
years, and including correlated courses in the 
college of science, literature and the arts. A 
combination of work in the college of science, 
literature and the arts with the courses in the 
professional schools seems to be more in demand. 
Students may now in their senior year in the col- 
lege of science, literature and the arts elect den- 
tistry, and thereby receive two degrees in six 
years. Students may elect medicine in their 
senior year and receive two degrees in seven years, 
or by electing law receive two degrees in six years. 


The total registration at the University 
of Missouri shows a gain of 203, no un- 
usual conditions having affected the in- 
erease in registration. The percentage of 
increase for the entire university is prac- 
tically the same as during the last three or 
four years. The decreased registration in 
the professional faculties of law and medi- 
cine is ascribed to increased entrance re- 
quirements recently established for these 
departments. The only other school regis- 
tering a loss is that of pedagogy, where 
there are 25 students less than there were 
last year. 

The total attendance at the University 
of Nebraska is practically identical with 
that of last year, although a gain is ex- 
pected before the close of the year. In last 
year’s table 200 students were included 
under ‘‘other courses,’’ whereas no figures 
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are given under this item for 1907, and 
this fact may explain the apparent absence 
of a healthy increase. The largest gains 
were registered in the schools of music 
(85), agriculture (60), and the scientific 
schools (51). All of the other faculties, 
as well as the summer session, have re- 
mained to all intents and purposes sta- 
tionary. 

New York University again reports a 
considerable increase over last year, the 
largest, one of 131, being found in the 
school of commerce. The loss of 16 women 
in the academic department is offset by a 
gain of 16 men. The law school has gained 
39 students, the medical school 27, and the 
graduate school 30. The department of 
veterinary medicine reports a decrease of 
11 students, while the scientific schools 
have gained 7. The summer session of 
1907 had 189 students more than that of 
last year. 

Northwestern University has been in the 
habit of including in its statisties the stu- 
dents enrolled in its various preparatory 
departments, and consequently the earlier 
figures in ScIENCE do not seem to agree with 
the reports occasionally found in the press. 
One thousand one hundred and seventy-one 
students were reported by this university 
under ‘‘other courses,’’ but only 131 stu- 
dents in the school of oratory and 167 
students in the Evanston Academy that 
are taking courses in the college of liberal 
arts, in the school of music, in the theo- 
logical departments and in the school of 
oratory, have been ineluded, whereas 124 
students, who apparently do not belong to 
the preparatory departments, are given 
under ‘‘extension courses.’’ No figures 
were given last year under summer session, 
whereas there was an enrollment of 265 in 
the summer session of 1907. Mr. W. H. 
Long, secretary to President Harris, writes 
as follows: 
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Every item is an increase over last year at this 
time, and should the later registrations equal 
those of last year, the total attendance for the year 
will show a gain of more than 200. It may be of 
interest to note that the suspension of intercol- 
legiate football for a term of years has not been 
followed by a decrease in the attendance on the 
college of liberal arts. The attendance in medi- 
cine has been increased partly because new re- 
quirements for admission are announced to go into 
effect in January, 1908. 

Work on the new engineering school will begin 
in the fall of 1908. The course of study will ex- 
tend over five years, to be extended later to six 
years. The course will include a large element of 
general culture studies, and is intended to lay the 
foundation for practise in any line of engineering. 
The new engineering laboratory, the gift of Mrs. 
G. F. Swift and Mr. Edward F. Swift, will be in 
process of construction before the year is out. 
The plans have been submitted and it is expected 
the building will be in use before the end of the 
next college year. 

Plans are under consideration for the inaugura- 
tion of a dormitory system for men. The gift of 
Mr. William Deering is available for the erection 
of the first building and it is expected that ground 
will be broken before the end of the college year. 

Carefully laid plans have been prepared by 
architects and landseape gardeners for the devel- 
opment of the campus. This plan will lay out 
sites for future buildings, and includes the land- 
scape development of the Evanston property. It is 
expected that it will result in a group of buildings 
and a campus among the most noteworthy in the 
country. Courses for teachers and courses in 
finance and accounting, in the Northwestern Uni- 
versity building in Chicago, have been inaugu- 
rated, and have proved popular. 


The following report was received from 


Ohio State University: 

The enrollment for the year shows a_ good 
healthy increase in all colleges except the colleges 
of law and pharmacy. The slight shortage in the 
college of law may be due to the organization of 
a combination arts-law course, whereby a student 
is able to obtain two degrees in six years, instead 
of seven, receiving the A.B. degree at the end of 
the fourth year and the LL.B. degree two years 
later. Instead of entering the law college at the 


end of the second year of the arts college work, 
the students have deferred doing this until the 
end of the third year and have become candidates 
for the two degrees. 


The increased enrollment in 
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the college of agriculture and domestic science is 
in the course in domestic science. The demand 
for teachers in this line of work for the secondary 
schools is probably responsible for this increase. 

The university announces the organization of a 
college of education which was opened at the be- 
ginning of the fall term. The organization of the 
college was authorized by legislative enactment at 
the first session of the seventy-seventh general 
assembly. Its purpose is to aid in the execution 
of the policy of the state to furnish training for 
teachers. To that end opportunity is afforded for 
preparation for the work of teaching in high 
schools and normal schools, of superintending 
schools, of supervising special branches, and of 
acquiring a knowledge of, and a right attitude 
toward, education. Two general classes of courses 
of study have been provided. The first consists 
of four-year courses leading to the degree of 
bachelor of science in education; the second con- 
sists of certificate courses two years in length. 
In the four-year courses, the first two years are 
given largely in the college of arts, philosophy 
and science. 

A special course in dairying has been established 
to meet the demand for a short practical course 
of training in the handling of milk and in the 
manufacture of milk products. It is intended 
primarily for those desiring to engage in butter- 
making or cheesemaking, and those interested in 
the city milk supply, and who are unable to avail 
themselves of the advantages offered by the longer 
courses given in the college of agriculture. The 
course will extend over a period of twelve weeks, 
beginning December 2. 

The university has been offering special oppor- 
tunities in the line of manual training for teach- 
ers in its summer term. A course for artisans 
has been included in the course of study for the 
summer term of 1908. 

The new buildings which were authorized by the 
seventy-seventh general assembly are well under 
way and will be ready for occupancy before the 
year is over. These include buildings for electrical 
and mechanical engineering, cattle and horse barns 
and judging pavilion, and a dormitory for women. 

Forty-five of the scientific students and 49 of 
the agricultural students are registered in the 
short courses, which are two years in length, and 
16 of the students mentioned under “ other 
courses” are enrolled in the so-called short 
course in domestic science, which also extends 
over two years. 
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The University of Pennsylvania has ex- 
perienced a total gain of 200 students, the 
largest increase being found in the scien- 
tifie schools, namely, one of 70. The 
graduate schools have gained 54, dentistry 
33, veterinary medicine 20, and law 7, stu- 
dents. The academic department shows a 
loss of 37, and architecture one of 29, while 
the schools of medicine and music have 
remained stationary. The students given 
under ‘‘other courses’’ are distributed as 
follows: Twenty-five regular students in 
biology, 332 special and partial students, 
345 students in the college course for 
teachers leading to the baccalaureate de- 
gree in arts or science, and 222 students in 
the evening school. In addition, 203 stu- 
dents were reported as evening school 
specials and were transferred to ‘‘ extension 
and similar courses,’’ on the supposition 
that they were not students who had com- 
pleted a high-school course. The summer 
session shows a gain of 88. 

Princeton reports a decrease of 41, there 
being a loss of 93 in the academic depart- 
ment, as against a gain of 48 in the scien- 
tifie schools, and of 4 in the graduate 
school. The entering class numbers 322, 
as compared with 323 last year, 385 two 
years ago, and 347 in 1904. 

Stanford University shows a gain in the 
grand total of 64 students. Last year 140 
students were counted twice, while all 
double registration was done away with 
this fall. As a result, it is impossible to 
compare the attendance of the separate 
faculties with that of last year. It may 
be well to point out again, however, that 
the number of women is limited to 500, and 
that the number of men in the under- 
graduate schools and in the law course is 
also strictly limited. 

Syracuse reports a total gain of 158 stu- 
dents, about half of which is found in the 
summer session. All of the schools show a 
gain, although in some the increase is very 
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slight. The engineering school and the 
teachers college show an apparent loss, but 
this is due to the fact that last year the 
enrollment in these schools ineluded a 
number of duplicates which have been 
eliminated this year. 


The buildings now under construction are the 
Bowne hall of chemistry, which is, however, partly 
occupied; the Lyman hall of natural history, a 
section of which is occupied; the stadium, to seat 
20,000 people, which will require about a month’s 
work to finish, and the gymnasium, the founda- 
tions of which are in. The latter is to be a four- 
story building with glass dome. The plans call 
for a structure 150 X 210 feet. The ground floor 
comprises rooms for home and visiting teams near 
the entrance to the stadium, for a bowling alley 
and baseball cage, for a rowing-room and a swim- 
ming-pool and for offices; the first floor contains 
a large social hall, shower-room and drying-room, 
trophy-room, ete., also 3,750 lockers. The second 
floor contains the gymnasium proper, 100 X 208 
feet, a kitchen, property-room, rooms for man- 
agers, coaches, etc. The top floor has the running 
track, twelve laps to the mile, lighted from above. 
The gymnasium will be nearly two years in 
building. 

The University of Virginia shows a gain 
of 12 in its total, there being an increase 
of 38 men in the academic department, and 
of 15 in law, which more than offsets the 
loss of 9 in the scientific schools, of 30 in 
the school of medicine, and of 13 in the 
graduate school. 

The following is the report from the 
University of Wisconsin: 

The total increase in attendance at the univer- 
sity this year, as compared with last year’s regis- 
tration for the corresponding date, is 309. A loss 
of four students is shown in the college of law; 
this is probably due to the fact that the college 
has just added an additional requirement of one 
year’s college work for admission, making the re- 
quirement for admission to the college of law two 
years of college credit, instead of one, as was 
required for last year. Our courses in commerce, 


pedagogy and pharmacy are included under the 
general head of the college of arts, and are integral 
parts of this college. The enumeration of the 
students taking these courses, therefore, with the 
exception of pharmacy, is included under the gen- 
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eral head of college of arts. On the other hand, 
the number of graduate students has been deducted 
from the separate colleges, where they were in- 
cluded last year, and are given now only under the 
head of graduate school. In the graduate school 
are included the graduate students in attendance 
at our summer session, the total number of 353 
graduate students including 151 who were in at- 
tendance at the summer session only, and this 
latter number is consequently deducted in deter- 
mining the grand total. The summer session 
graduate students are affiliated with this school, 
and many of them become candidates for the 
higher degrees on the completion of their work, 
which is limited entirely to attendance at the 
summer session. 


Owing to a decrease in the summer-ses- 
sion attendance, the grand total of stu- 
dents in attendance at Yale University this 
fall shows a loss of 42 compared with last 
year. The summer session is to be with- 
drawn entirely in 1908. The largest gain, 
one of 46 students, has been made by the 
school of law, while the Sheffield scientific 
school shows a gain of 32. In addition to 
the 961 students mentioned in the table, 
there are 145 graduate students in the scei- 
entifie school who are included under 
‘‘eraduate school.’’ The academic de- 
partment has lost 36 students, and it is in- 
teresting to observe in this connection that 
the gain in the academic department since 
the fall of 1904 is one of 28 students, as 
against an increase of 187 students in the 
Sheffield scientific school. Medicine re- 
ports a loss of 18, and the graduate school 
one of 17 students, while the other depart- 
ments have remained practically uniform. 

In endeavoring to compile a table show- 
ing the number of degrees granted by the 
various institutions in the list during the 
academie year 1906-07, considerable diffi- 
culty was experienced by reason of the 
large variety of degrees awarded. Al- 
though it was found impracticable to pre- 
sent this material in tabular form, it may 
nevertheless be of interest to consider 
some comparisons in this field. Taking the 
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total number of degrees awarded in course, 
exclusive of honorary degrees and of di- 
plomas for teaching and the like, it is seen 
that the greatest number, namely, 1,187, 
was awarded by Harvard, the other institu- 
tions ranking in the following order: 
Michigan, 876; Columbia, 809; Yale, 800; 
Cornell, 714; Illinois, 616; Pennsylvania, 
557; Chicago, 538; Wisconsin, 516; North- 
western, 508; Minnesota, 502; California, 
482; New York University, 409; Princeton, 
336; Syracuse, 327; Iowa, 325; Nebraska, 
296; Indiana, 291; Missouri, 263; Ohio 
State, 249; Kansas, 246; Stanford, 234; 
Johns Hopkins, 154, and Virginia, 141. 
The largest number of honorary degrees, 
namely 30, was granted by Yale, Pennsyl- 
vania following with 27 and Harvard with 
22. Several institutions gave no degrees 
honoris causa, the average number for the 
other institutions that did award them be- 
ing five each. 

Harvard, with 589, leads in the number 
of bachelor of arts degrees conferred ; Yale, 
follows with 347, and then come Michigan, 
316; Wisconsin, 250; Stanford, 219; Min- 
nesota, 193; Columbia, 189; Indiana, 186; 
Nebraska, 166; Cornell, 154, and Princeton, 
151. The degree of bachelor of philosophy 
is still popular at Yale, where it was con- 
ferred upon 211 graduates of the Sheffield 
scientific school; at Chicago, where it was 
awarded to 189 graduates, and at Syracuse 
and Wisconsin, where it was given to 110 
and 28 students, respectively. The degree 
of bachelor of letters is in vogue principally 
at California (148), Virginia (60), and 
Princeton (58). Most of the institutions 
on the list award the degree of bachelor of 
science, but it is difficult to determine in 
every instance whether it is given on the 
completion of a college course or upon the 
completion of a professional course in engi- 
neering, chemistry, architecture, or the 
like. It is not at all a rare occurrence to 
have the degrees of civil engineer, electrical 
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engineer, mechanical engineer, and engi- 
neer of mines, conferred for graduate 
work, the B.S. being given upon the com- 
pletion of the regular undergraduate engi- 
neering course. Michigan, for example, 
awarded 154 bachelors of science in engi- 
neering, but only 2 E.E.’s and 2 Mech. 
E.’s, and similarly, Pennsylvania awarded 
65 B.S.’s in engineering, but only 3 Mech. 
K.’s, the same custom being followed at 
Iowa, Missouri, Nebraska and New York 
University. Grouping together the various 
kinds of engineering degrees as well as 
those in the related departments of chem- 
istry and architecture, we find that Cornell 
heads the list with 347, followed by Michi- 
gan, 158; Pennsylvania, 100; Columbia, 
94; Ohio State, 79, and Missouri, 75. How- 
ever, California granted 162 B.S.’s, Illi- 
nois, 161; Wisconsin, 119; Harvard, 96; 
Chicago, 75; Pennsylvania, 72, and North- 
western, 69, and some of these may have 
been awarded at the completion of a pro- 
fessional course. 

The greatest number of baccalaureate 
degrees in law was awarded by Michigan 
(214), which is followed by Harvard, 196; 
New York University, 129; Minnesota, 87; 
Columbia, 75; Pennsylvania, 73, and Yale, 
72. New York University also gave 16 
LL.M.’s and 3 J.D.’s, while Chicago gave 
30 J.D.’s to students who held a _ bae- 
ealaureate degree in arts or science before 
entering the law school. In medicine 
(M.D.) the order is as follows: Illinois, 
147; Northwestern, 131; Pennsylvania, 
113; Columbia, 93; Cornell and Johns 
Hopkins, 72; Harvard, 70, and New York 
University, 68. Degrees in veterinary 
medicine (D.V.M. or D.V.S.) were granted 
as follows: Cornell, 32; Pennsylvania, 27; 
Ohio State, 18, and New York University, 
7. 

The A.M. is by far the most popular 
of the master’s degrees, although most of 
the institutions still grant the master of 
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science, while Chicago, Syracuse and Wis- 
econsin give the master of philosophy, and 
Chicago the master of letters. The largest 
number of A.M.’s was given last year by 
Columbia—193; Harvard with 152, Yale 
with 69, and Princeton with 52, being the 
only other institutions that awarded more 
than fifty. Chicago, with 54, leads in the 
number of Ph.D. degrees conferred, and is 
followed by Columbia, 42; Johns Hopkins, 
35; Harvard, 33; Pennsylvania, 26; Yale, 
23, and Cornell, 19. 

Illinois leads in the number of degrees 
conferred upon students of agriculture— 
43, and is followed by Cornell with 34. 
New York University granted 32 degrees 
in commerce. Pennsylvania, with 95, 
leads in the number of dental degrees, be- 
ing followed by Northwestern, 88; Michi- 
gan, 46; Iowa, 38, and Illinois, 34. Chi- 
eago granted 23 degrees in divinity, Yale 
11, and Harvard 7, while Yale conferred 
25 degrees in forestry and Syracuse 14 in 
music. Columbia leads in the number of 
bachelor’s degrees in education—103, Mis- 
souri awarding 42; New York University, 
37, and Chicago, 21. Northwestern 
granted 81 degrees in pharmacy; Illinois, 
30; Michigan, 28, and California, 27; Co- 
lumbia only gave 12, but to this number 
should be added the 110 given by the New 
York college of pharmacy. The largest 
number of diplomas (not degrees), namely 
219, was conferred by Columbia University 
to students of the Teachers College. 


Rupo.tF Tomso, JR., 
Registrar 
COLUMBIA UNIVERSITY 


EVOLUTION AS IT APPEARS TO THE 
PALEONTOLOGIST 
I pEsIRE to introduce this paper by the 
statement of a law which seems to be axiom- 
atic, although it is largely ignored by biol- 
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ogists. I may term it the law of the four 
inseparable factors. 

These four factors in the life of or- 
ganisms are known to us under the terms 
heredity, ontogeny, environment and selec- 
tion. The following statement regarding 
these factors expresses the whole truth: 

1. The life and the evolution of organ- 
isms invariably center around processes 
which, in our observations, are grouped 
under heredity, ontogeny, environment and 
selection. 

2. These have been inseparable and inter- 
acting from the beginning. 

3. A change introduced through any one 
of these factors causes a change in all. 

This I believe to be the most fundamental 
law of biology; far more fundamental than 
the well-known biogenetic law. Yet a sur- 
vey of recent discussion among biologists as 
to the theory of evolution shows broad lines 
of division into several schools of opinion 
strictly according to the factor from which 
the subject has been approached. It is true 
that, conceiving any one of these principal 
factors as separable, we become involved 
in endless difficulties; conceiving them as 
inseparable and continuously interacting 
under natural conditions, we reach the only 
true conception of the evolution process. 
Of these four factors selection is the only 
one which can be experimentally removed 
through the agency of man; heredity, on- 
togeny and environment may be modified 
but they can not be removed. 

I shall not stop here to demonstrate, as 
I shall do elsewhere, that changes may be 
initiated or find a gateway through any one 
of these four factors; I shall state simply 
that under certain circumstances heredity, 
under other circumstances ontogeny, under 
still others environment, or finally under 
selection, a new order of adjustments be- 
gins in animals and plants and a new series 
of characters appears. When such a new 
order sets in through any one of these 
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factors a readjustment of all the others 
sooner or later ensues. 

There are two other laws which I per- 
sonally regard as demonstrated, although 
they have not yet reached the stage of 
axiomatie truth. These are: (4) that all 
changes in ontogeny, environment and se- 
lection sooner or later are reflected in he- 
redity; (5) that all changes in heredity 
originate (a) either from within (keeping 
in mind always the law of the four insep- 
arable factors) or (b) they originate from 
without through ontogeny, environment or 
selection. 

The origin of new characters, not the 
origin of species, is the central problem in 
evolution. In using the word originate I 
do not imply cause; I use ‘‘originate’’ 
simply to imply appearance in order of 
time. 

I, HEREDITY AS IT APPEARS TO THE 
PALEONTOLOGIST 

I may now restrict the present discussion 
to heredity as it appears to the paleontolo- 
gist. As compared with his brother and 
sister zoologists the paleontologist enjoys 
certain peculiar advantages and labors un- 
der certain disadvantages. 

First, it is a decided advantage that the 
paleontologist as an observer is practically 
immortal; that is, if the two or three mil- 
lion years in which he is able to follow 


certain characters constitute a reasonable 


longevity. Concentrating his attention on 
the history of individual characters, entire- 
ly irrespective of the species question, 
which is wholly a by-question, the paleon- 
tologist may trace such individual charac- 
ters from their origin through their various 
changes, through their entire history, in 
fact. In this sense he is immortal. The 
zoologist and experimentalist (e. g., de 
Vries, Bateson, Morgan), on the other 
hand, is mortal. First, he is not always in 
a fair position to judge which characters 
are important and which are unimportant. 
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This, for instance, is the chief difficulty 
with Bateson’s first great work, ‘‘ Materials 
for the Study of Variation.’’ Second, the 
zoologist and experimentalist is too short- 
lived to observe and measure those changes, 
if such exist, which are so excessively slow 
as to be invisible and immeasurable by his 
mortal eye, and he is most naturally led to 
the conclusion that visible, observable and 
measurable changes, viz., saltations, discon- 
tinuities or mutations (of de Vries) are 
the most important if not the only changes. 

Having pointed out the peculiar oppor- 
tunity of the paleontologist, let us omit 
discussion of all other modes or sources of 
change and concentrate our attention on 
what is certainly the most vital point, 
namely, the origin of new characters in 
heredity. We shall, therefore, begin by 
considering this origin as a question not of 
ontogeny, nor environment, nor selection, 
but of heredity pure and simple. By this 
statement we do not commit ourselves either 
way upon the question of the inheritance 
of new ontogenetic or environmental char- 
acters, we simply confine the subject to 
changes which first appear through hered- 
ity, that is congenitally or at birth. 


II, THE RATE OF ORIGIN OF NEW CHARACTERS 


Thus we come to the paleontologist as a 
student of heredity. What are his peculiar 
advantages and disadvantages in this lim- 
ited field of observation? Our answer is a 
bit embarrassing because we find that as to 
the velocity or suddenness of origin of 
characters paleontologists have not thus far 
agreed; they have reached two opposite 
opinions, as follows: 

First opinion: Hypothesis of sudden ap- 
pearance. This was first set forth by 
Geoffroy St. Hilaire, and has been advo- 
eated by Cope, Dollo, Smith Woodward 
and other paleontologists. 

Two unanswerable criticisms of this 
opinion may be made. First, in attempt- 
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ing to support this hypothesis of sudden 
origin by inductive evidence the paleontol- 
ogist is certainly at a great disadvantage 
through deficiency of material. In order 
to demonstrate a sudden change, a discon- 
tinuity or a saltation in single characters, 
one must have all or a very large number 
of contemporary individuals for compari- 
son. I maintain, therefore, that the paleon- 
tologist can never demonstrate a discon- 
tinuity, because he must always entertain 
the suspicion that it may arise from lack 
of evidence. The zoologist and experi- 
mentalist, on the other hand, may demon- 
strate a discontinuity for the reason that 
they may have at hand large series of con- 
temporary individuals for comparison. 
The paleontologist is never favored in this 
way. 

Second, the paleontologist can never 
prove that the appearance of a new type 
combining a number of adaptive characters 
.is a sudden appearance, -because he must 
always admit the possibility that such a 
type may have slowly evolved elsewhere 
and come into the field of his observation 
suddenly through migration. Thus I main- 
tain that the hypothesis of Cope, Dollo and 
Smith Woodward as to the sudden appear- 
ance either of new adaptive characters or 
of new types does not rest on a demon- 
strable foundation so far as paleontology 
is concerned. 

These criticisms, however, in no way in- 
validate the numerous observations of these 
and other paleontologists, among both ver- 
tebrates and invertebrates, that new adapt- 
ive types do suddenly come into the field 
of observation in geological horizons and 
mark the beginnings of rapid evolution. 

Finally, I am neither opposing nor ad- 
voeating the so-called ‘‘mutation theory’’ 
of de Vries; I simply assert that paleontol- 
ogy is not a branch of biology in which 
this theory can be either proved or dis- 
proved. 
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Second opinion: Hypothesis of gradual 
appearance. So far as I know, this hypoth- 
esis is solely paleontological in origin, and 
is to-day chiefly maintained by certain, al- 
though not by all, paleontologists. I re- 
gard it as the greatest contribution which 
paleontology has made to evolution. So 
far as I know, the first to express it was 
Waagen (1869). He distinguished muta- 
tions from loeal or geographical variations. 
The mutations of Waagen can only be ob- 
served in successive geological levels, 7. 
at intervals of many years. They are very 
constant, although seen in minute features, 
and can always be recognized again. This 
was Waagen’s original definition of muta- 
tions as distinguished from the more con- 
spicuous contemporary fluctuations. 

This law of Waagen received the power- 
ful support of Neumayr (1889) and of 
many other invertebrate paleontologists, 
and it is receiving fuller support daily. 
As regards the vertebrates, Osborn in 1886, 
at the time ignorant of Waagen’s law, 
made the same observation in the study of 
the teeth of mammals, and termed it the 
law of ‘‘definite variation.’’ It has sinee 
been confirmed and extended on a very 
large seale. Thus vertebrate and inver- 
tebrate paleontologists working entirely 
independently of each other on wholly 
different materials have reached similar 
opinions. This law of gradual change in 
the origin of single characters, measurable 
only at long intervals of time, rests on a 
vast number of observations. 


Ill, THE ADAPTIVE QUALITY OF NEW 
CHARACTERS 


So much for the older history of the 
subject. 

I may now, as a paleontologist, add three 
supplementary statements as to the origin 
of new characters by heredity which, it is 
true, rest upon a large number of my 
own observations, but still requires collat- 
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eral evidence and further examination by 
others. 

First: That such origins are adaptive in 
direction from the beginning. The cusps 
of the teeth of mammals offer a peculiarly 
advantageous field of observation because 
they are born complete, and, unlike most 
other organs of the body, they do not de- 
pend upon ontogeny for their perfection, 
in fact, ontogeny and environment destroy 
rather than perfect them. In seventeen 
orders of mammals, in thousands of species, 
and in millions of individuals, a very lim- 
ited number of similar cusps rise in the 
teeth; the number is eleven in all. So far 
as observed: (1) they rise independently, 
(2) they rise gradually, (3) they rise 
adaptively; hence I have termed them 
‘‘rectigradations,’’ 7. é., rising continuous- 
ly, orthogenetieally, in definite or straight 
lines, and finally reaching a condition in 
which they may be considered adaptive. 
This phenomenon I first observed in the 
teeth and later in the origin of horns. 

Second: That such origins are prede- 
termined by hereditary kinship. This 
statement, or rather hypothesis, is sup- 
ported by observations of two kinds. 
Without interbreeding, animals of similar 
kinship, near or remote, in different parts 
of the world originate independently sim- 
ilar characters. For example, the Eocene 
Equide evolved the same cusps in the 
grinding teeth simultaneously in Switzer- 
land and in the American Rocky Moun- 
tain region. 

This example has to meet the criticisms, 
(1) by the paleontologist Depéret, that this 
is not an independent evolution, but that 
these rectigradations are due to actual com- 
munity of descent brought about by migra- 
tion and interbreeding; (2) there is the 
older eriticism of the selectionists, that 
these similarities are due to the similar 
action of natural selection working upon 
fortuitous variations in different regions. 
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Neither of these explanations is tenable, 
in my opinion. 

Third: This predetermination is due to a 
similarity of hereditary potential. That is 
to say that animals of similar kinship do 
not continuously evolve in certain direc- 
tions, but merely transmit a similar poten- 
tiality in the origin of new characters. 
This both renders possible the occurrence 
of certain characters and conditions or — 
limits these characters when they do occur. 
For example, in a certain series of extinct 
mammals we can predict where a new cusp 
will arise before its actual occurrence. 

As to these three propositions, which are 
enormously important, if true, we make six 
notes. 

We note (1) that only through some re- 
straining or limiting law of this kind can 
we explain the marvelous uniformity in 
the fundamental structure of the teeth of 
mammals which has now been observed in 
all orders of mammals except four. 

We note (2) that this is not identical 
with the internal perfecting tendency of 
Nageli, because under the law of the four 
inseparable factors, it operates, in a manner 
adaptive to new conditions which is en- 
tirely incomprehensive to us. Thus, for 
example, if a primate (a monkey or lemur) 
begins to imitate the habits of an ungulate 
by becoming herbivorous, it also begins to 
acquire the dental cusps of an ungulate in 
about the same order as these cusps would 
arise in an ungulate; thus some of the 
Eocene monkeys so closely paralleled the 
Eocene ungulates in dental structure that 
they were at first placed in the order Un- 
gulata. ; 

We note (3) that the kinetogenesis or 
Neo-Lamarckian theory of Cope and Ryder 
apparently fails (as pointed out by Poul- 
ton), especially when applied to the teeth, 
because the teeth appear through the gums 
fully formed and are not modified or im- 
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proved by use, but, on the contrary, are de- 
stroyed by use. : 

We note (4) that there appears to be an 
analogy between heredity and ontogeny. 
This hurrying up or acceleration of char- 
acters in heredity parallels the acceleration 
of useful characters in ontogeny. In other 
words, from unknown eauses (even if the 
Lamarckian inheritance is admitted) char- 
acters are accelerated (hastened) or re- 
tarded (slowed up) in development, accord- 
ing to the needs of the animal. Thus there 
arises this most interesting analogy be- 
tween the hereditary origin of new char- 
acters and the subsequent ontogenetic his- 
tory of characters after they have reached 
a presumably adaptive condition. In 
other words, just as the lateral digits of the 
horse are retarded and the median digits 
are accelerated, so the origin from un- 
known causes of new characters is acceler- 
ated or retarded, according to the needs of 
the animal. For example, a postero-inter- 
nal cusp of the upper grinding teeth, 
known as the hypocone, and the interme- 
diate cusps, known as the conules, are 
retarded in hereditary origin in insectivores 
and in frugivorous animals; they are ac- 
celerated in origin in herbivorous animals. 

We note (5) that our failure to see any 
reasons or causes of these timely hereditary 
origins of new characters has no bearing 
whatever on the fact of the existence of 
such origins, that fact is a matter of direct 
observation independent of hypothesis. 
For my own part I have for many years 
(ever since I observed this fact and recog- 
nized all the difficulties in the Lamarckian 
explanation) stood as a complete agnostic 
as to the cause of such origins. I now re- 
peat that we have no eonceivable explana- 
tion at present. 

We note (6) that an important distine- 
tion must now be made, namely, that such 
origins of new characters are chiefly nu- 
merical; something is added to the organ- 
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ism which did not exist before, the rudi- 
ment of a cusp, or the rudiment of a horn, 
The changes of form of proportion and of 
modeling, follow after. 

A very interesting thought has just come 
to me during the preparation of this paper, 
a paper which summarizes the conclusions 
I have been gradually forming in the last 
twenty-one years. The thought is this: 
That theoretically there is no conflict be- 
tween the hypotheses of continuity and dis- 
continuity. If there does exist hereditary 
predisposition to evolve in a definite diree- 
tion, it may manifest itself suddenly, as a 
saltation, or a ‘‘mutation of de Vries,’’ or 
very gradually as a _ rectigradation, or 
‘mutation of Waagen.”’ 


SUMMARY 


The following facts are those which are 
put forth through paleontological observa- 
tion, for verification by others: 

1. That many origins of new characters 
are through some internal action in 
heredity. 

2. That many important adaptive char- 
acters arise determinately, definitely, but 
by extremely slow stages. 

3. That degrees of similarity in such 
origins correspond with degrees of kinship. 

4. That degrees of kinship also affect to 
a certain extent, but not absolutely the 
time of appearance, or the time of the 
origin, or the rate of evolution. 

5. That such origins find expression not 
spontaneously, or irrespective of condi- 
tions, or from purely internal meehanical 
causes, but through some entirely unknown 
and at present inconceivable relation to 
ontogeny (habit and use), to environment 
(external conditions), and to selection. 

6. That if such origins do spring from 
internal hereditary principles, as they ap- 
pear to do in many eases, slow origins 
(mutations of de Vries) may be simply 
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due to the same law operating with a dif- 
ferent velocity. 
Henry FAIRFIELD OSBORN 


SCIENTIFIC BOOKS 


Temperatur und Zustand des Erdinnern— 
eine Zusammenstellung und kritische Be- 
leuchtung aller Hypothesen. Von Herr- 
MANN Turene. Jena, Fischer. 1907. Pp. 
107. Price two and a half marks. 

This useful paper is the result of a prize 
offered by the Jena philosophical faculty for a 
critical review of the literature and theories as 
to the temperature and state (solid, fluid or 
gaseous) of the earth’s interior—a _ useful 
undertaking since the literature is much scat- 
tered. Astronomers, mathematicians and phys- 
icists as well as geologists, have contributed to 
it. The conclusions of the author, an as- 
sistant in the Jena Mineralogical Institute, 
are that the earth has an outer crust, of the 
composition of diorite, and an iron core. The 
surface density is about 2.8; the mean density 
is between 5.4 and 5.7. The density at the 
center according to Stieljes must be between 
7 and 12.16, having due regard to all the facts, 
including the moment of inertia (resistance to 
change in its axis of rotation and the effect of 
the attraction of the sun and moon on the 
equatorial bulge) and the difference of gravity 
at pole and equator. Thiene does not describe 
the methods, but the results and assumptions 
merely of the different writers. The reviewer 
would note that our knowledge of the density 
must be the more inaccurate the nearer the 
center since the density of any ellipsoidal layer 
has less and less importance and effect either 
on the mass or the moment the nearer the 
center respectively the axis of rotation it is. 
Laplace’s law of density is shown by the author 
to agree with the known facts. But any law 
in which the constants were so taken as to be 
consistent with the known data would, if ex- 
pressed and expanded in a series in which the 
density is a function of the ratio of the dis- 
tance from the surface of the earth to its 
radius, according to Maclauvin’s theorem, re- 
duce to Laplace’s law for the first two terms. 

It is obvious, though Thiene does not re- 
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mark it, that other things being equal the law 
of density will be different and the densities 
at the center less if the temperature keeps on 
increasing clear to the center than if it in- 
creases less rapidly or attains a maximum. 

Thiene leans to the view that the tempera- 
ture increases toward the center more and 
more slowly from a rate of something like 
1° C. in thirty-three meters to begin with so 
that the greatest heat reached is probably from 
2,000° C. to 10,000° C. He is not aware of 
the arguments of See and Chamberlin for an 
increase in temperature clear to the center and 
a possible increase in the gradient. He would 
attribute the heat to the original warmth of 
condensation. The Kant-Laplace theory is 
taken as established. 

The interior he believes a plastic crystalline 
(anisotropic) solid mass, which would, how- 
ever, turn into a fluid or possibly a gas were 
the pressure removed. 

A list of references at the end and an alpha- 
betical list of authors are valuable additions 
and enable one to grasp the scope of the work 
which seems fairly full for Germany. An 
American can hardly think that the hope of 
the author that nothing essential has been 
overlooked is fulfilled. He mentions the 
metallic interior without mentioning Durocher. 
He could not, of course, have had access to so 
recent a work as Chamberlin and Salisbury’s 
geology, but many of the thoughts therein col- 
lected have appeared in the Journal of Geol- 
ogy, to which he seems also not to have had 
aecess.' He discusses and turns down theories 
of a gaseous interior without mentioning See. 
And by the way he does not note that a 
temperature of 10,000° C., together with the 
theory of an iron core favored by him, and the 
critical temperature of iron and platinum 
which he cites, from 5,000° to 7,000°, would 
needs imply the possibility of a gaseous center. 

The bearing of theories of isostasy is but 
mentioned. Neither Dutton nor Gilbert’s 
work with Putnam is mentioned nor that 
with Woodward, only one of the least im- 
portant of whose papers is cited. To the 

Other writers too recent to be mentioned are 
Hayford, Gregory, and those cited by Love in 
Scrence, N. S., Vol. XXVI., No. 669, Oct. 25, 1907. 
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reviewer the work of Gilbert and Wood- 
ward on Lake Bonneville seems of funda- 
mental suggestion, in considering subcrustal 
fluidity. Consideration of the early stages of 
the planet without mentioning Winchell, of 
the cooling at the surface without mentioning 
Angstrém, of the increase of heat in deep bor- 
ings without mentioning Darton or Hallock, 
of the coolness of the Keweenaw copper 
mines without mentioning Wheeler or Agassiz 
or Jackson, or Pierce or the reviewer (hine 
ille lacrimz!) seems seriously defective. He 
mentions earthquake vibrations, which are a 
most promising source of enlightenment, but 
without mentioning Milne. Two excursuses 
on the age of the earth and the cause of glacial 
periods might have been omitted, and might 
certainly have had more value. The reviewer 
wonders if Thiene ever saw Joly’s paper which 
he pronounces wholly worthless! One is led 
to doubt if he had good command either of 
English or of mathematics. The caliber of his 
mathematics may be gauged quite early by his 
critique of Suckow, taking his own account of 
it, as the reviewer has not access to Suckow’s 
paper. Suckow “tries to prove that the tem- 
perature of the earth can not decrease with 
the square of the distance from the center” 
(x). “ Let C/x* be the drop at the distance z, 
and the intensity of the heat decrease by du 
if x increases by dx then” differentiating and 
noting the peculiar definition of du which 
eliminates the minus sign customary 
x* du 
C= 


“ Letting du=1°, dx = 100 feet and r” (=z 
when 2=—radius of earth) “19,608,944, C 
would be 75,398 & 10° ”—or really half this— 
and, substituting in C/z*, the surface of the 
earth if it was independent of this heat of the 
sun, would have a temperature of 196,090° ” 
(or rather half this and below that at the 
center). 

Now Thiene criticizes this calculation be- 
cause “it is dependent upon the unit chosen 
to measure the earth radius.” But while the 
calculation as Thiene gives it is slightly in 
error, his criticism is not right. The expres- 
sion C/z* would vary with the unit chosen for 
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x, were it not that C also depends on that unit 
and is of the same dimensions. One can 
hardly fairly criticize for lack of mathematical 
equipment, except that by criticism the author 
had laid himself open, since this difficult 
subject requires really a scientific syndicate to 
handle. We are not surprised, therefore, that 
in giving account of the results of various 
authors he has often not shown their bearing 
one on the other. For instance, he does not 
show how the theory of a metallic core affects 
Kelvin’s theories, nor is there any discussion 
of the effect of varying diffusivities in detail, 
though a table of them is cited from Winkel- 
mann. The greater the diffusivity the lower 
the gradient unless there is a constant source. 
It is clear that if we imagine a large core of 
metal of high diffusivity covered by a stony 
rind of relatively low diffusivity we are likely 
to have the flow of heat, in the latter, reduced 
to the constant state, the gradient depending 
not on the time but upon the difference in 
temperature of the earth and the hot core, 
which will take billions of years to cool, and 
also upon the varying diffusivity and thick- 
nesses of the rocks composing the crust or 
rind. It is the reviewer’s belief that it is more 
than probable that the flow of heat in the crust 
early attained this constant condition. 

The author rejects the theory of a gaseous 
interior, as he rejects the theory that the 
greater density of the interior is due to 
pressure. Would it not be better to ask rather 
to what extent is each factor important? 
Pressure must have some effect on density. 
What will it be in view of the various probable 
or possible changes in temperature and com- 
position ? 

Without making a _ sweeping statement 
at the start as to the gaseous interior 
of the earth, it is perhaps safe to aay in 
view of what we know of solid solutions 
and of the gas-like behavior of molecules in 
dilute solutions, that some of the elements of 
the earth’s interior are in a gaseous condition, 
and the earth, for them at least, might be 
likened to a toy balloon, but one in which the 
gas was so condensed, under such pressure, 
that one could easier dent a steel ball than it. 
Under conditions of temperature not easy to 
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disprove that should be the condition of all of 
the earth’s elements toward the center. The 
study of seismic vibrations will probably 
settle this question. A. C. Lane 


Modern Chemistry, Theoretical and System- 
atic. By Sir Wituram Ramsay. 12mo, pp. 
327. New York, The Macmillan Co. 1907. 
Price, 70 cents. 

Sir William Ramsay’s epitome of modern 
chemistry, issued originally by Dent as two 
volumes of his dainty series of Temple En- 
cyclopedie Primers, can not fail to find many 
new readers in the present one-volume form. 
Chemists should not need to be told of its 
merits, but if there be any who have over- 
looked the book they can only be envied for 
the treat which its perusal has in store for 
them. Students of other sciences will find 
in the book that for which many of them have 
been looking. They will find an account of 
the science, in which the chief results of 
modern physicochemical work are not only 
described, but are so incorporated into the 
chemistry of our school days that the nature 
of the debt of the latter to physical chemistry 
is plainly visible. The book fulfills its pur- 
pose singularly well, for it is brief, yet ad- 
mirably clear and readable. To bring the 
present edition up to date a few minor changes 
only were required. The chief of these seems 
to have been the addition of a paragraph on 
the radium emanation. 

ALEXANDER SMITH 

Tne UNIVERSITY OF CHICAGO 


Selection and Cross-breeding in Relation to 
the Inheritance of Coat-pigments and Coat- 
patterns in Rats and Guinea Pigs. By H. 
MacCurpy and W. E. Castie. Carnegie 
Institution of Washington, Publication No. 
70, May, 1907. 

The authors publish some important data 
concerning the heredity of the spotted coat in 
rats and in guinea pigs. They confirm the 
conclusion of previous observers that the uni- 
form or self color is dominant to the spotted 
coat and the latter to the albino. Two types 
of spotted rats were used, the Irish, with 
white on the ventral side, only; and the 


SCIENCE 761 


hooded, with black head and rump and a 
dorsal black stripe—the remainder of the body 
being white. Both of these types the authors 
call partial albinos, although the spotted con- 
dition appears to be a different “ unit-char- 
acter” from that of the albino. In other 
words, the albino is the allelomorph of the 
spotted coat and not a graded condition of 
the latter as the term partial albino might 
seem to indicate, although the authors recog- 
nize the distinction just given. It has not 
been found possible to produce an albino by 
selection or otherwise from the spotted coat. 

Within the range of the spotted coat the 
authors find that it is possible by selection to 
produce races that breed approximately true to 
any special degree of spottedness. They argue 
from this that selection of a continuous or 
fluctuating variation may produce fixed types 
within the limits of the variation. They con- 
tend, therefore, that their results are opposed 
to the conclusion of de Vries that fixation of 
fluctuating variations by means of selection 
can not take place. But do the results really 
establish this point. May not there be several 
or even many semi-stable states of the spotted 
coat that ordinarily overlap, 7. e., may there 
not be within the limits of apparent fluctua- 
tion certain individuals that reproduce the 
parent type? A comparison with Lang’s re- 
sults on snails and of Tower’s on the potato 
beetle would have been a welcome addition to 
the paper in this connection. However this 
may turn out in the end—and there is clearly 
something peculiar in the inheritance of spot- 
ted types that does not conform to the idea of 
unit characters—the authors’ data are a valu- 
able contribution to the subject. 

The attempt of the authors to fix certain 
color patterns in guinea-pigs—nose spots or 
head spots, or Dutch marked individuals, 
gave a negative result—a fact already familiar 
to practical breeders. The experiments led, 
however, also to a positive conclusion of no 
little interest. It was found from the study 
of 1,048 guinea pigs “that one can, by selec- 
tion, either increase or decrease the extent of 
the pigmented areas, but it is impossible by 
selection to fix this pigmentation in a par- 
ticular pattern, retaining pigment areas on 
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certain parts of the body and eliminating 
them from others. As the pigmentation 
changes in extent, under the influence of selec- 
tion, the various areas typically pigmented are 
affected in the following order: Shoulder, side, 
rump and head, the change being greatest in 
the first named, and least in the last named 
area, irrespective of what particular spots were 
present in the selected ancestors.” 
T. H. Morean 


SCIENTIFIC JOURNALS AND ARTICLES 


Terrestrial Magnetism and Atmospheric 
Electricity for September contains the por- 
trait of Wilhelm Eduard Weber and the fol- 
lowing articles: “ Atmospheric Electricity Ob- 
servations at Battle Harbor, Labrador, during 
the Solar Eclipse of August 30, 1905,” by 
J. E. Burbank; “ Scientific Results of the 
Ziegler Polar Expedition of 1903-5,” by J. A. 
Fleming; “ Biographical Sketch of Wilhelm 
Eduard Weber,” by N. E. Dorsey; Letters 
to Editors: “ Atmospheric Electricity Work, 
Yacht Galilee, Sitka to Honolulu, August, 
1907,” by P. H. Dike; “ Principal Magnetic 
Storms recorded at the Cheltenham Magnetic 
Observatory, April 1 to June 30, 1907,” by O. 
H. Tittmann; Notes: “ International Associa- 
tion of Academies, Vienna, 1907,” “ Magnetic 
Survey of New Zealand Islands.” 


SOCIETIES AND ACADEMIES 
THE NATIONAL ACADEMY OF SCIENCES 


Tue National Academy of Sciences met at 
Columbia University on November 19 and 20. 
The following members were present: Messrs. 
Allen, Billings, Boaz, Brewer, Brooks, Brush, 
Cattell, Chandler (C. F.), Chittenden, Dana, 
Davis, Dutton, Elkin, Emmons, Gooch, 
Hague, Hastings, Hill, Minot, Morse, New- 
comb, Nichols, Noyes, Osborn, Pickering, 
Pupin, Remsen, Thomson, Verrill, Walcott, 
Webster, Welch, Wells, Wilson, Woodward. 

The program of scientific papers was as 
follows: 

“ A New Application of Dynamics to Electrical 
Circuits,” by M. I. Pupin. 

“The Selective Reflection Characteristic of Car- 
bonates; Wave-length of Displacement a Function 
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of the Atomic Weight of the Base,” by Leighton 
B. Morse (introduced by M. I. Pupin). 

“ Oxygen the Active Atom in the Characteristic 
Reflection of Carbonates, Nitrates, Sulphates and 
Silicates,” by Leighton B. Morse (introduced by 
M. I. Pupin). 

“A Modification of the Bjerkness Hydrody- 
namies Analogy,” by A. P. Wills (introduced by 
M. I. Pupin). 

“ Psychophysical Investigations with the Gal- 
vanometer and Pneumograph,” by Frederick Peter- 
son (introduced by M. I. Pupin). 

“On Rayleigh’s Dise as an Absolute Measure 
of Sound,” by A. G, Webster. 

“On the Minimum Audible Sound,” by Geo. E. 
Stebbins (introduced by A. G. Webster). 

“ Buried River Channels of the Hudson Valley,” 
by J. F. Kemp (introduced by C. F. Chandler), 
“Glacial Erosion in Wales,” by W. M. Davis. 

“Summary of Studies of Cambrian Brachio- 
pods,” by Chas. D. Walcott. 

“On Certain Changes of Nuclei in Relation to 
Age,” by Chas. 8, Minot. 

“ Researches from the Psychological Laboratory 
of Columbia University,” by J. McK. Cattell. 

“ Additions to the Collections of Extinct Verte- 
brates in the American Museum of Natural His- 
tory,” by H. F. Osborn. 

“A Biographical Memoir of Alpheus Hyatt,” 
by W. K. Brooks. 

“ Biography of Lewis H. Morgan,” by W. H. 
Holmes. 

“Drop Weight and the Law of Tate; the De- 
termination of the Molecular Weight in the Liquid 
State by the Aid of Drop Weights,” by Reston 
Stevenson and J, Livingston Morgan (introduced 
by C. F. Chandler). 

“The Relation of the Spectra, Magnitudes and 
Colors of Stars,” by Edward C, Pickering. 

“Tables of Minor Planets discovered by James 
©. Watson, prepared by Armin O. Leuschner 
under direction of the Watson Trustees,” by 
Simon Newcomb. 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 

THe 636th meeting of the society was held 
on October 12, 1907, Vice-president Bauer in 
the chair. The evening was devoted to a 


paper by Mr. J. F. Hayford on “ Earth Move- 
ments as Determined by Triangulation (San 
Francisco Earthquake of 1906).” 

Tue 637th meeting of the society was held 
on October 26, President Hayford presiding. 
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Dr. L. A. Bauer presented papers on “ The 
Apparent Alterations of the Mass of a Magnet 
as disclosed by Weighings in Various Mag- 
netie Fields” and “ The Local Magnetic Pole, 
Treadwell, Alaska.” Both papers were treated 
together and were illustrated by lantern slides 
and diagrams showing instruments used and 
giving results so far obtained. 

At the meeting of the American Physical 
Society held last April in Washington, the 
speaker had made a preliminary announce- 
ment that the reduction of the carefully ex- 
ecuted observations on the magnetic survey 
yacht Galilee indicated that there might not 
necessarily be everywhere an exact “ balan- 
cing” or “coupling” in the magnetic forces 
acting on the two ends of a suspended magnet. 
If the action of the earth on a magnetic 
needle does not consist solely in a couple, then, 
contrary to our usual ideas, the needle, if free 
to move, would be subject not only to a motion 
of rotation but also to one of translation. 
Accordingly a compass needle might be caused 
to press against its pivot, or a dip needle exert 
an additional pressure on the surfaces on 
which the pivots rest. 

As far as known no further experiments to 
test this hypothesis have been made since the 
historic ones of Robert Norman, about the 
year 1576. 

To have only a couple acting on the magnet, 
it is necessary that the following three condi- 
tions be fulfilled exactly: (a) that the forces 
acting on the two ends or “ equivalent poles ” 
be opposite, (b) that they be equal, (c) that 
they be parallel. 

The non-fulfillment of any of these condi- 
tions will give a resultant force besides that 
of acouple. It is possible to assume magnetic 
systems acting on the needle in which even 
the first condition is not fulfilled, viz., that 
the acting forces on the two ends shall be 
opposite. And as to non-fulfilment of the 


second and third conditions, this occurs in 
every magnetic field not strictly homogeneous 
or uniform. An obvious case under this head 
would be the earth’s field disturbed either 
artificially by the too close proximity of iron 
structures or of magnetic impurities in the 
instruments used, or naturally by magnetic 
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iron ore deposits near the surface. A case of 
a magnetic system in which the forces acting 
on the two ends of a magnetic needle are not 
opposite but in the same direction is that due 
to a vertical electric current passing through 
the pivot of a compass needle. Any of these 
cases may occur in nature or in practise. 

The hypothesis has been subjected by the 
writer during the past summer to a series of 
preliminary tests, involving careful weighings 
of a magnet using a non-magnetic Becker 
analytical balance, embracing the region of 
the earth from Washington, D. C., to Sitka, 
Alaska. 

The magnet was weighed in two horizontal 
positions (north end towards magnetic north 
and next reversed so that north end was to- 
wards magnetic south) and also in two vertical 
positions (north end up and north end down). 
The weighings were made at Sitka (Alaska), 
Victoria (British Columbia), Baldwin (Kan- 
sas) and Washington, D. C. At these places 
the earth’s magnetic field is approximately 
uniform, 7. e., no marked local disturbances 
are known to exist. 

The magnet was invariably weighed in both 
seale pans and the weighings in general were 
extended over two days at each station. In- 
variably for each station, the result for mag- 
net, north end south, was greater than for 
north end north, the average difference being 
nearly 1/1,000,000 part of the weight of the 
magnet (about 33.6 grams). The differences 
in the weighings for the two vertical positions 
(U-D) were sometimes positive and sometimes 
negative, the average, regardless of sign, being 
of about the same order of magnitude as for 
the horizontal positions. 

Weighings were also carried out in the in- 
tensely locally disturbed area at Treadwell 
Point, Douglas Island (Alaska). Here the 
average difference for four points of observa- 
tion was 0.07 mg. or 1/500,000 part, in the 
ease of the two horizontal positions of magnet 
(weight for north end south being again 
greater) and for the two vertical positions, 
0.25 mg. (weight north end down being the 
greater or nearly 1/100,000 part of the weight 
of the magnet). The differences are thus 
more pronounced—as was to be expected— 
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than for the comparatively undisturbed 
fields. 

Upon return to Washington, the investiga- 
tion was amplified so as to embrace another 
magnet of different style, make and magnetic 
moment, and the weighings made for eight 
equidistant orientations of magnet (north end 
towards magnetic north, northeast, east, etc.). 
Besides this, the balance itself was swung in 
order that the beam would not always be di- 
rected in the same way for the same orienta- 
tion of magnet so as to exclude in every way 
possible any effect that might be attributed 
to magnetic impurities remaining in the bal- 
ance, which the special tests failed to disclose. 
It was found that the orientation of balance 
had no appreciable effect upon the results 
obtained. 

However, a systematic curve of differences 
or residuals from the mean weight, for the 
eight orientations of magnet, resulted—some- 
what similar to the deviation curves which 
represent the effect on the compass of the iron 
on board a vessel. Two waves of about the 
same amplitude were clearly discernible—a 
semicircular one and a quadrantal one—the 
latter apparently associated with the inductive 
effect of the earth on the magnet in its various 
positions. On account of the presence of the 
quadrantal term, reversal of magnet does not 
eliminate the effect on the weight due to the 
outstanding residual magnetic force. Hence 
the mean result of weighings of a magnet in 
two positions 180° apart will not necessarily 
give the true weight, or say the weight which 
the same substance would have if demagnet- 
ized. This was proved also by repeated mag- 
netizations and demagnetizations of two dif- 
ferent magnets. To get the true weight of a 
magnet within the accuracy attainable with 
the balance used, the weighings of the sub- 
stance when magnetized would have to be 
made for at least eight equidistant positions. 

The observations were repeated on three 
days, October 10, 11 and 12 at the Coast and 
Geodetic Survey Magnetic Observatory at 
Cheltenham, Md., and practically the same 
results obtained as before. 

For the two stations, Washington and Chel- 
tenham, the range in the results for the vari- 
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ous orientations of magnet was about 0.05 mg. 
(1/660,000 part of weight of magnet). 
The investigation is being continued. 
R. L. Faris, 
Secretary 


DISCUSSION AND CORRESPONDENCE 
VARIATION OF ENVIRONMENT 


THE present writer has always been an 
advocate of the theory that variation of or- 
ganic beings is influenced by the environment, 
and he does not believe in the existence of so- 
called spontaneous or congenital variation. 

Since it is a well-established fact that no 
two individuals of the same species are abso- 
lutely identical, variation seems to be general, 
and it has recently been alleged that variation, 
the natural diversity, organisms, is a funda- 
mental law, and is to be observed even when 
the environment remains unchanged.’ But, in 
my opinion, this is not correct, and I believe 
that no two individuals of any organic form 
grow up under identical conditions.’ 

The idea that the latter may happen, that 
two individuals develop under the same en- 
vironment, demonstrates that those who hold 
it look upon environment in a very superficial 
way, and do not appreciate the great variety 
of conditions involved, and thus it does not 
seem to be amiss to call here attention to the 
variety of features which constitute environ- 
ment, and we shall see, if we understand this 
properly, interesting correlations to certain 


*See Cook, in Science, September 7, 1906, p. 
306, “Individual diversity persists in spite of 
uniformity of conditions.” 

?In Science, July 12, 1907, p. 50, Cook quotes 
my sentence (SCIENCE, December 7, 1906, p. 729) : 
“if the environment remains uniform, perfect uni- 
formity of individuals will result,” but misunder- 
stands it entirely, believing that I hold the opinion 
that uniformity of individuals may or does ac- 
tually exist. He would not have made this mis- 
take, if he had paid due attention to the sentence 
immediately following this one: “but since it is 
practically impossible,” ete. Cook’s definition of 
Amphimizis in the same article is highly sur- 
prising to me, and I should like to know where it 
is to be found in Weismann’s writings, for I have 
never come across it. 
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types of organic variation will be revealed, 
which are highly suggestive. 

That each organic form depends on a special 
environment, and is able to exist only under 
a certain set of conditions, is generally 
known, but a specific environment is by no 
means a firmly fixed, unalterable and un- 
changeable factor, even if we are justified in 
saying that in a particular case the environ- 
ment has remained or remains the same. 
There are, indeed, certain major features in 
each set of environmental conditions, which 
remain unaltered, but there are always others 
which may and do vary. 

To make this more clear, let us take a single 
factor as an example, for instance, climate. 
Each organie form depends on a _ cer- 
tain climate, but climate is not a fixed, per- 
manent and uniform factor, even within the 
tropics. What we call climate is an average 
condition resulting from positive and negative 
deviations of a number of factors (tempera- 
ture, precipitation, etc.) from a normal value. 
Now we all know that these deviations from 
the average again are not the same in differ- 
ent periods: we talk of daily, monthly, sea- 
sonal changes, and even the average conditions 
of different years are not identical, so that we 
observe periods of climatic variations extend- 
ing over a number of years. 

The same is true of any other environ- 
mental condition, and if we keep in mind the 
great complexity of factors which enter into 
the concept of “environment,” which will be 
best understood by those who have paid atten- 
tion to the modern studies in ecology, we shall 
be able f correctly estimate the value of this 
idea, that the environment, the ecological con- 
ditions, under which a given species lives, is 
not a fixed set of unchangeable features. 
There is hardly a factor which is constant, but 
it generally goes at certain times beyond a 
certain average or optimum in one or another 
direction. 

These deviations from the normal state we 
may call by the name of “ fluctuations,” a term 
which is familiar. The chief feature of fluc- 


tuation is that, when there has been, for a cer- 
*See Brooks, in Proc. Amer. Philos. Soc., 45, 
1906, p. 75. 
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tain time, a deviation from the normal in one 
direction, it is compensated, more or less, at 
another time, by a deviation in another direc- 
tion. Sticking to our example of the climate: 
the darkness and coolness of the night are 
compensated by the light and the heat of the 
day; the sun shines in the morning from the 
east, this is compensated by the position of the 
sun in the evening; cool and damp days alter- 
nate with hot and dry days; the seasonal cycle 
of the year is characterized by opposite condi- 
tions prevailing at different seasons. Further, 
there may be a series of years of unusual dry- 
ness, of excessive heat, which is counter- 
balanced by a series of years of the opposite 
character, and so forth. 

Yet we know that variations of environ- 
ment are not always of this character, fluctua- 
ting around an average, which remains more 
or less constant. We have ample evidence of 
variation, which tends to change the average 
condition in a certain direction, and to change 
it permanently. We know that the climate 
of a country changes, that it becomes, in the 
course of time, a different one from what it 
used to be. I hardly need to mention ex- 
amples, since everybody knows what I am re- 
ferring to: yet the change of environment 
brought about by the advent of the Glacial 
period may be quoted, and also the change 
caused in the environmental features of this 
continent by the immigration of the white 
man. 

To one thing, however, I want to call special 
attention. There is no sharp line to be drawn 
between variation fluctuating around a certain 
average, and a permanent change of the latter. 
As we have seen, the average may change for 
a short time in one direction, and may go back 
subsequently in the other direction; but gradu- 
ally the change of the average in one direction 
may begin to prevail, it may not entirely be 
compensated by the opposite movement, and 
finally the latter may be suppressed altogether, 
so that only the movement in one direction 
remains, which then may end in the establish- 
ment of a new set of environmental condi- 
tions. This change we may call by the name 
of “mutation,” and the use of this term in 
this sense will be justified later on. 
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Under the assumption that organisms re- 
spond to or react upon variations of the en- 
vironment, we see that a difference in the char- 
acter of the reaction of the organism should 
be observed. 

If an organic form responds to fluctuating 
variations of the environment, this response 
should also be of a fluctuating character. 
Considering the vast variety of environmental 
conditions, such responses to fluctuating varia- 
tion should be very frequent, indeed, should be 
the rule, and this serves to explain the fact 
of the “natural diversity of individuals,” 
which, according to this theory, is to be re- 
garded as the consequence of the different re- 
actions of individuals to fluctuating variation 
of environment, while they grow up. These 
reactions, however, can not be permanent, 
either with the individual, or with the species, 
for the individual, as well as the species, may 
come and will come, subsequently, under the 
opposite influence, and thus the first reaction 
will be paralyzed by another one. This kind 
of organic variation is well known, recently it 
has been called (by de Vries) “ fluctuating 
variation,” and it is the typical “ variation,” 
as understood by Darwin. This variation is 
not very apt to be transmitted by inheritance, 
chiefly by reason of the fact that its cause is 
not a permanent one: even if there should be a 
tendency toward hereditary transmission, this 
tendency is counterbalanced by the “ fluctua- 
ting” character of its cause. 

If, however, the environment begins to 
change in a definite direction, it necessarily 
must produce in the organisms a tendency to 
react again and again in the same way upon 
the changed environment. Thus we obtain a 
condition which has been called by C. H. 
Merriam “pressure of environment.” If or- 
ganisms react at all upon external influences, 
the change of the environment in a certain 
direction must act as a pressure upon them, 
compelling them also to show a definite direc- 
tion in their variation. Thus we are to ex- 
pect “definite variation,” which indeed is 
known among organic beings under different 
names, for instance, “ orthogenesis ” (Eimer) 
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or “mutation” (v. Waagen),* and if there 
is any possibility that the reaction upon an 
external stimulus may become transmissible 
to the offspring, this should happen under such 
conditions, the tendency to transmit acquired 
characters being not counterbalanced any more 
by the opposite direction in the variation of 
the environment, but, on the contrary, being 
favored and emphasized. In this way, I be- 
lieve, “ mutation” of species (their transfor- 
mation) is rendered possible, namely, by the 
pressure of permanently changed environ- 
mental conditions, or by “mutation of en- 
vironment.” 

It is interesting to note that the above con- 
siderations lead us to assume the existence of 
two kinds of organic variation. First, a 
“fluctuating variation,” which is not trans- 
mitted. I deliberately do not trans- 
missible, for it may be transmissible; all we 
ean safely say is, it is not transmitted. The 
second kind of organic variation is trans- 
mitted: it has the quality, or the tendency, to 
“breed true,” thus changing an existing 
species in its totality into another one. This 
process is identical with v. Waagen’s “ muta- 
tion.” However, there can not be a sharp dis- 
tinguishing line between fluctuation and muta- 
tion, and these two forms of variation should 
run into each other, any fluctuation being 
eapable of being transformed into a _ true 
breeding mutation, as soon as its cause be- 
comes permanent: that is to say, as soon as the 
environmental conditions, to which it is a re- 
action, are made permanent, so that they can 
bring to bear their influence upon each genera- 
tion. 

A. E, OrtTMANN 

CARNEGIE MUSEUM, 

Pa. 


*Here we see why I selected above the term 
“mutation” for definite changes of environment, 
namely, to mark the correlation to organic “ mu- 
tation.” This is by no means the “ mutation” 
of de Vries, a term which should be abandoned, 
being preoccupied on the one hand, and ill defined, 
in fact ill conceived, on the other. See my articles 
in Scrence, May 11, 1906, p. 746; June 22, 1906, 
p. 947; August 17, 1906, p. 214; February 1, 1907, 
p. 185. 
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JOHN WESLEY AND EVOLUTION 


To. THE Eprror or Science: In a recent 
book on “ Evolution and Animal Life” the 
authors, Jordan and Kellogg, attribute the 
following to John Wesley: 

The ape is this rough draft of man. Mankind 
have their gradations as well as other productions 
of our globe. There is a prodigious number of 
continued links between the most perfect man and 
the ape (p. 452). 

As a matter of fact, these statements, se- 
lected from different connections, are not at- 
tributable to Wesley in any proper sense. 
That they were thus ascribed to him by the 
authors probably grows out of the circum- 
stance that in a work by this author, entitled 
“ A Survey of the Wisdom of God as Revealed 
in the Creation, or A Compendium of Natural 
Philosophy,” is contained extended quotations 
from Bonnet’s “ Contemplation de la Nature,” 
and that among these may be found the pas- 
sages in question, erroneously ascribed to Mr. 
Wesley. That the latter author gave the 
views concerned some measure of approval 
may be inferred in that he introduces the 
quotations in the following cordial terms: 

This reflection upon the scale of beings, is pur- 
sued at large by one of the finest writers of the 
age, Mr. Bonnet, of Geneva, in that beautiful 
work, “The Contemplation of Nature.” When I 
first read this, I designed to only make some ex- 
tracts from it, to be inserted under their proper 
heads. But under further consideration, I judged 
it would be more agreeable, as well as more profit- 
able to the reader, to give an abridgment of the 
whole, that the admirable chain of reasoning may 
be preserved, ete." 


However, not only in this indirect way may 
the interest of this versatile and scholarly 
theologian be inferred. The body of the work 
abounds in illustrations of intelligent sym- 
pathy with scientific activity and progress. 
And the authors of “ Animal Life and Evolu- 
tion” might have cited passages, almost as 
pertinent as those above, directly from Mr. 
Wesley. For example, on p. 148, Vol. I., may 
be read the following: 


*Cf. supra, 3d American edition, Vol. IL. p. 
185; and for the passages in question, ibid., pp. 
208, 211. 
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Animals of the monkey class are furnished with 
hands instead of paws; their ears, eyes, eyelids, 
lips and breasts are like those of mankind; their 
internal conformation also bears some distant 
likeness; and the whole offers a picture that may 
mortify the pride of such as make their persons 
the principal objects of their admiration. These 
approaches are gradual, however, and some bear 
the marks of our form more strongly than others. 
In the ape-kind, we see the whole external machine 
strongly impressed with the human likeness; these 
walk upright, want a tail, have fleshy posteriors, 
have calves to their legs, and feet nearly like ours. 
In the baboon-kind, we perceive a more distant 
approach; . . . the monkey-kind are removed a 
step further, etc. 

Cuas. W. Hareairr 


TWO FLEA REMEDIES TO BE TESTED 


Asie from great annoyance caused by fleas, 
their agency in the carriage of the bubonic 
plague has been so well established that it is 
important to test every proposed remedy or 
preventive. Since the publication of my cir- 
cular No. 13 on this subject, I have received 
information concerning two remedies vouched 
for by careful persons, but have not had a 
good opportunity to test either. I hope that 
readers of Science having the opportunity 
will try these remedies and will let me know 
the results. 

Mr. E. M. Ehrhorn, the well-known ento- 
mologist who is deputy commissioner of hor- 
ticulture in California, gives me the follow- 
ing: Fill a soup-plate with soapsuds; in the 
center place a glass of water with a scum of 
kerosene on top; place the soup-plate on the 
floor in an infested room, and set fire to the 
kerosene at night. Fleas in the room will be 
attracted and will jump into the soapsuds. 

Another remedy is sent me by the well- 
known writer on ants, Miss Adele M. Fielde, 
with the request that I make it widely known. 
Miss Fielde states that during long residence 
in southern China, where fleas swarm even in 
clean houses, she made her own house immune 
through many years, by dissolving alum in 
the whitewash or kalsomine that covered the 
interior walls, putting sheets of thick paper 
that had been dipped in a solution of alum 
under the floor matting and scattering pul- 
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verized alum in all crevices where insects 
might lodge or breed. Powdered alum, she 
states, may be sprinkled upon carpets already 
laid and then brushed or swept into their 
meshes with no injury to the carpets and with 
the certainty of banishment to many insect 
pests including both moths and fleas. 


Sheets that have been soaked in alum water 
and then dried may profitably enclose those that 
are spread nearest to the sleeper. . . . From ten 
to twenty cents’ worth of alum judiciously used 
in each room of the house will effect much good 
in the prevention of dangerous insects. 


L. O. Howarp 
U. S. DEPARTMENT OF AGRICULTURE 


SPECIAL ARTICLES 
THE NEHALEM WAX 


Earty explorers of the Oregon coast found 
bits of a waxlike substance on the Nehalem 
beach near the mouth of the Nehalem River. 
In time considerable deposits of the substance 
were found buried in the beach sands. As 
early as 1846 several tons of the wax were 
shipped to the Hawaiian Islands and since 
that time many tons have found their way into 
the markets of the northwest. 

There has been much speculation concerning 
the origin and nature of this wax and opin- 
ions have been divided as to whether it is 
beeswax or a mineral product, ozokerite. 

An Indian legend tells of the wreck of a 
ship at the mouth of the Nehalem before the 
coming of the white man. The crew landed 
and cached the cargo as it drifted in. In 
confirmation of the legend the hull of a 
wrecked vessel was found there. It is further 
cited that the Spanish ship San Jose sailed 
from La Paz, Lower California, June 16, 1769, 
loaded with supplies for the Catholic missions 
to the northward, and was never afterwards 
heard from. Her supplies would probably in- 
clude wax for candles and tapers in the mis- 
sions, 

The wax is found, mainly, in large rectan- 
gular blocks, bleached on the surface through 
exposure but of a yellowish cast within. The 
honey-like aroma of beeswax is plainly notice- 
able on a freshly cut sample. 
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An examination of an authentic portion of 
this wax was made in the Pacific University 
laboratory, the data on a home-made sample of 
beeswax being also determined for comparison. 
The following table gives the results obtained, 
the data for numbers 3 and 4 being taken 
from Allen, Thorpe and Dana. 


Per cent. KOH 


— Required to 
p. Gr. — 
MP. at 15° Neut. | Sapon- 
Free |_ ify 
Acid | Esters 
1. Nehalem wax 64° .960 1.00 | 7.80 


2. Oregon beeswax |66° .964 1.30 | 7.60 
3. Beeswax (miscl. )/63°-65°| .963-.969| 2.00 | 7.50 
4. Ozokerite 56°-63°; .85-.90 .00  .00 


The properties of the Nehalem wax are thus 
seen to approach those of beeswax very closely 
and are not in accord with those of ozokerite. 

Dr. H. N. Stokes, of the Bureau of Stan- 
dards, and Professor O. F. Stafford, of the 
University of Oregon, have also pronounced 
the material beeswax. 

E. Brapiey 

CoRVALLIS, OREGON, 

August 22, 1907 


CONCERNING THE NAME “ HAVASUPAI” 


A sMALL tribe of Amerinds living in a 
secluded canyon in Arizona have been vari- 
ously called, Havasupai, Supai, Cohonino, 
Cosnino, ete., the full list being given in the 
Bureau of Ethnology’s handbook. Gibbs 
wrote it Habasopi; Hodge, Agua Supai; 
Bourke, Ah Supai; Gilbert, Akbasupai; Gat- 
schet, Akusuepai and Avesupai, while the first 
white visitor, Garces, in 1776, made it Jabesua, 
the “J,” of course, being pronounced in the 
Spanish way. 

During a recent visit to this tribe I in- 
quired particularly as to the composition and 
pronunciation of the name. According to my 
understanding it is derived from “aha” water, 
“basuga” blue, and “apa” people, and is 
therefore Ahabasugapa, People of the Blue 
Water. This refers to the color of the stream 
along which they live. It is evident that, 
rapidly spoken, the name would take on a 
sound like “ habasupa.” The Spaniards would 
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write the “b” a “v,” as they so often did, 
and finally the “v” would be pronounced as a 
“y” in English, and “ Havasupa” or “ pai” 
would result. It is also probable that some 
of the people would contract the full name as 
is often done in Amerindian languages; for 
example, the Pai Ute name for Major Powell 
was “ Cah-parats ” the “ cah ” being a contrac- 
tion of “cotch,” no, and the whole meaning 
“No-arm” and referring to the fact that 
Powell had but one arm, ~ 

It would therefore seem permissible to con- 
tract Ahabasugapa, in the interest of euphony 
and simplicity to Habasupa, and I would sug- 
gest that this spelling be substituted for the 
incorrect one now in use, and for the further 
corruption “Supai.” The canyon in which 
they live should then be “ Habasu ” instead of 
Supai. The canyon was formerly generally 
known as Cavaract, because of the several 
beautiful waterfalls there, but as there is on 
the Colorado River a larger and more im- 
portant eanyon called Cataract, Habasu is a 
better name for the one where the Habasupa 
live. 

The other name applied to these people, I 
conclude, should be spelled “ Cohonino ” when 
it is used. It seems to be the Moki name for 
them and Voth (1905) spells it Kohonino, 
while Jacob Hamblin, who visited the Moki 
frequently from 1857 down, always pronounced 
the name Cohonino. 

F. S. DELLENBAUGH 

7 West 43p STREET, 

New YorK, 
September 25, 1907 


THE PROLIFICNESS OF THE ENGLISH SPARROW 


Waite collecting the eggs of the English 
sparrow, early last May, in Syracuse, N. Y., 
for embryological purposes, I was able to gain 
some idea of the remarkable prolificness of 
that ubiquitous little pest. 

Mounted upon a bicycle, I accompanied, for 
a little more than two hours, an electric-light 
“trimmer” (similarly mounted) on_ his 


rounds. During this time forty-five lamps 
were visited, and in every lamp an English 
sparrow’s nest was found. The lamps were of 
the common type of street arc light, with a 
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metal hood that made an excellent nesting 
place. 

The trimmer said he never bothered to tear 
out the nests, as they would be rebuilt before 
his next round. That this was probably true 
was illustrated, in one case, where, after col- 
lecting the eggs, the man pulled out a handful 
of straws and feathers from the nest and 
threw them from the top of the pole to the 
ground; before it had reached the ground one 
of these feathers had been caught by the 
female bird, who was ready, apparently, to 
immediately begin the process of reconstruc- 
tion. 

While there was a nest in every lamp visited, 
all of the nests did not, of course, contain 
eggs; a few, though very few, of the nests were 
empty, and a number of them contained young 
birds which were not counted. 

From forty-five nests one hundred and 
twenty-eight eggs were obtained, an average 
of nearly three eggs for each nest; therefore, 
in the eleven hundred arc-lights of the city of 
Syracuse there were, probably, more than three 
thousand eggs. If the number of young birds 
also had been counted the total number would 
have been largely increased—and this was 
only one brood. 

Of the eggs collected only two or three per 
cent., possibly less, were infertile, so that there 
must be a fortunately heavy mortality among 
the young and adult sparrows or their number 
would be even greater than it already is. 

While the arc-lights furnish the most com- 
mon and easily accessible nesting places, there 
are, as is well known, hundreds of other 
places, so that the number of eggs of any one 
brood is much greater than the figure given 
above. 

The greatest number of eggs found in any 
one nest was seven; the smallest number was 
two, though this was probably due to the fact 
that the full number of eggs had not yet been 
laid. The usual number of eggs per nest was 
five; more than three fifths of the nests that 
contained any eggs at all contained that num- 
ber. 

A. M. Reese 

WEST VIRGINIA UNIVERSITY 
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A CASE OF TRIPLET CALVES WITH PECULIAR 
“COLOR INHERITANCE 

Tue attention of the writer was recently 
called to a case of the birth of triplet calves 
which was alleged to have oceurred June 20, 
1907, on a farm near Waldoboro, Maine. 
Lately this ease has begun to figure in the 
newspapers along with other real and pre- 
sumed “nature fakes.” The purpose of the 
present note is to state some of the essential 
facts regarding the case, which the writer has 
under investigation. A complete account, with 
photographs, will be published elsewhere at a 
later date. 

At the outstart it may be stated that there 
is no doubt whatever regarding the fact of the 
multiple birth. The three calves, when born, 
were normally formed, though considerably 
below the normal in size. They have all con- 
tinued to live and have grown well. They 
have not yet, however, reached a size normal 
for their age. They are apparently in perfect 
health and condition. As to sex, one of the 
three is a male, the other two females. A 
remarkable feature of the case is that the 
’ mother of the triplets, thought but seven years 
old, has produced ten calves. These were 
distributed as to pregnancies as follows: 


Number of 
Pregnancy Young 
2 


A different bull was concerned in each of the 
matings. 

In regard to color inheritance the condition 
presented by these calves is of considerable 
interest. The mother is a grade Guernsey, 
of the light yellowish-fawn coat color typical 
for the breed. The father is a Hereford, 
showing the white face and nearly solid col- 
ored body typical for that breed. In his 
ancestry there is a small admixture of Hol- 


stein “blood.” Presumably in consequence 


of this arises the fact that his body coat is 
black instead of dark red, as in the pure 
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The coloration of the calves js 


indicated in the following scheme: 


Male 
Typical Guernsey in 
respect to coat color, 


Female 
Both typical Here- 
fords, as to both color 


and markings. The two 
are not precisely alike 
in color pattern. One 
resembles the father in 
color pattern very close- 
ly. The body color of 
these calves is slowly 
darkening. 


with a very close ap- 
proximation the 
precise distribution of 
color shown by the 
mother. 


That this case furnishes interesting material 
for the Mendelist goes without saying. The 
full discussion of it will be undertaken later. 

RayMonp 

BIOLOGICAL LABORATORY, 

AGRICULTURAL EXPERIMENT STATION, 
ORONO, MAINE 


CURRENT NOTES ON METEOROLOGY AND 
CLIMATOLOGY 


RAINFALL IN THE PHILIPPINES 


A RECENT publication of the Philippine 
Weather Bureau deals with “ The Rainfall in 
the Philippines,” and was prepared by Rev. 
Miguel Saderra Masé6, S.J. (Manila, 1907, 
4to, pp. 31). Rainfall measurements have 
been made at about sixty stations throughout 
the islands, but with many interruptions. 
Over most of the archipelago the maximum 
rainfall comes in summer and autumn (June 
to October), the “rainy season.” In Novem- 
ber to February rain falls abundantly on the 
eastern and northern coasts. March to May 
are the driest months. The spring and autumn 
rainfall is cyclonic. The winter rains come 
with the northeast monsoon. There are three 
zones, classified according to their rainfall 
seasons. (1) Zone of very definite rainy and 
dry seasons. Annual rainfall 1,500—-2,000 mm., 
and over. (2) Zones with a long rainy season 
(summer, autumn and winter), and a very 
short dry period. The annual rainfall is above 
3,000 mm. in places, and ranges down to some- 
what below 2,000 mm. (3) Zones with more 
or less uniform distribution of rainfall through 
the year. At some coast stations the annual 
amount is over 3,000 mm. Elsewhere it is 


NovEMBER 29, 1907] 


between 2,000 and 3,000, or in places below 
2,000 mm. The monthly rainfalls at all sta- 
tions are tabulated, but there is no map. 


RAINFALL TYPES AND RAINFALL SEASONS 


An investigation of rainfall types and of 
their influence upon rainfall seasons has been 
earried out for certain German stations by 
G. Schwalbe (“ Ueber Niederschlagstypen und 
ihren Einfluss auf die jahrliche Periode des 
Niederschlages,” Met. Zeitschr., September, 
1907). The conclusions, which are of wide 
application, are as follows: (1) The influence 
of thunder-storm rains upon the annual rain- 
fall amount is considerable; (2) as thunder- 
storms occur almost wholly in summer, they 
tend to make the summer the season of maxi- 
mum rainfall; (3) without the thunderstorm 
rainfalls the annual period shows a tendency 
to heavier rains in spring and fall, with less 
rain in the extreme seasons; (4) in the in- 
terior of eastern Germany the continental 
type of summer rainfall maximum is marked, 
so that the annual period is not essentially 
altered by thunder-storms; (5) rainfall which 
comes in showers is fairly equally distributed 
throughout the year; (6) squalls have a maxi- 
mum in spring and fall; (7) general rains 
have a winter maximum in coast districts; 
an autumn maximum in transition areas, and 
a summer maximum in the interior. 


CLIMATE AND DURUM WHEAT 


“The Effect of Climatic Conditions on the 
Composition of Durum Wheat” is discussed 
by J. A. LeClere, of the Bureau of Chemistry, 
in the Yearbook of the Department of Agri- 
culture for 1906, pp. 199-212. Durum wheat 
is grown extensively in Russia, Algeria, Italy 
and Spain, and in the United States it does 
remarkably well on the great plains. The 
wheat grown in the drier localities of this 
country has a higher nitrogen content. In 
the humid or irrigated regions the tendency 
of the wheat is to become starchy or mealy. 
Samples of Kubanka wheat grown in less than 
15 inches of rainfall showed 2.7 per cent. of 
protein in excess of that in samples from 
loealities with more than 15 inches of rainfall, 
or irrigated. An excessive amount of rain- 


SCIENCE 761 


fall, or irrigation, is followed by a crop with 
a very low percentage of protein. Samples 
were grown in Colorado and Idaho, some 
under dry-land farming conditions, and others 
under irrigation. Of these, the former showed 
4.16 per cent. more protein than the latter. 
Hot seasons produce the most abundant crops, 
and the longer the growing season, as a rule, 
the lower the percentage of protein. 


CYCLONES AND TILTING OF THE GROUND 

In Nature, September 26, 1907, mention is 
made of some observations by Omori on the 
tilting of the ground during cyclones in 
Japan. On October 10-11, 1904, when a 
cyclone passed off to sea east of Tokio, there 
was a tilting of about 34 inches towards the 
area of low pressure. On January 10-11, 
1906, a cyclone passed close to Tokio, from 
southwest to northeast, and was accompanied 
by a tilting, first to the east, and then, as the 
cyclone center moved eastwards, to the west. 
The total change of inclination was about 
2’”.87. The ground rose under the cyclone 
in the latter case, and sank in the former. 
The difference is explained as being due to 
the fact that the sea level usually rises by 
more than enough to compensate for the fall 
of pressure, and hence the resulting pressure 
on the bottom of the sea is really greater with 
a low than with a high barometer. 


MONTHLY WEATHER REVIEW 


No. 7, Vol. XXXV., Monthly Weather Re- 
view, 1907, contains the following papers: 
Professor Cleveland Abbe, “ The Fundamental 
Interval in Meteorological and Climatological 
Studies, especially in Charts of Isohyetal 
Lines ”; largely a review of Hellmann’s recent 
memoir on the precipitation over the water- 
sheds of the north German rivers. W. H. 
Alexander, “ A Possible Case of Ball Light- 
ning,” at Burlington, Vt., July 2, 1907. Pro- 
fessor F. H. Bigelow, “ Studies on the Phe- 
nomena of the Evaporation of Water over 
Lakes and Reservoirs,” deals with the pro- 
posed study of the problems of evaporation 
at the Salton Sea, in southeru California. 
Professor Cleveland Abbe, “ Australian Clima- 
tology,” brief statement concerning the gen- 
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eral circulation of the atmosphere in Australia 
and around the south pole. D. T. Maring, 
“The New Jamaican Weather Service,” refers 
to the reorganization of the Jamaica weather 
service under Maxwell Hall. 


R. DeC. Warp 


HARVARD UNIVERSITY 


CONFERENCE OF STATE UNIVERSITY 
PRESIDENTS IN THE MIDDLE WEST 

ONE of the greatest movements in educa- 
tion in the nineteenth century was the 
establishment of state universities. The 
development of these institutions promises 
to be most significant in the twentieth cen- 
tury. President Harper’s sentiment, ex- 
pressed shortly before his death, that no 
matter how liberally the private institution 
might be endowed, the heritage of the fu- 
ture, at least in the west, was to the state 
university, received confirmation from sta- 
tistics made up in connection with the con- 
ference of the presidents of fifteen state 
universities in the middle west, held at the 
University of Iowa, in Iowa City, October 
31 to November 2. 

The institutions in the group are the 
following: Ohio State, Indiana, Purdue, 
Michigan, Wisconsin, Illinois, Minnesota, 
Iowa, Missouri, North Dakota, South Da- 
kota, Nebraska, Kansas, Colorado and Okla- 
homa—the heads of publie school systems 
having an aggregate school attendance of 
4,573,631. All but Illinois and Missouri 
were represented by their presidents at the 
Iowa City conference, which was the fourth 
triennial meeting of this group of presi- 
dents. The total attendance at the fifteen 
state universities in 1906-7 was 34,770, or 
some 6,000 more than the number of stu- 
dents in attendance at fifteen representa- 
tive eastern universities and colleges.* 

* The eastern institutions taken for comparison 
were Harvard, Yale, Columbia, Princeton, Cornell, 
Pennsylvania, Wesleyan, Brown, Dartmouth, Am- 


herst, Williams, Bowdoin, Bryn Mawr, Wellesley 
and Vassar. The institutions were selected not 
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Still more striking is the result of a com- 
parison with the attendance of the same 
institutions ten years ago. The attendance 
at the fifteen state universities in 1896-7 
was 16,414. The increase in a decade has 
been 112 per cent. The attendance at the 
fifteen eastern universities and colleges in 
1896-7 was 18,331, while in 1906-7 it was 
28,531, giving an increase of but 56 per 
eent., or just half the percentage of in- 
crease shown by the state universities. 
Looking at the figures in another way, in 
1896-7 the representative eastern schools 
were 2,000 ahead of the group of state 
universities in attendance, while in 1906-7 
they were 6,000 behind. 

Thinking that the difference shown might 
be sectional—the Mississippi Valley against 
the east—instead of a difference in favor 
of the state institutions, a further com- 
parison was made between the attendance 
at the state universities and that at the 
same number of representative private in- 
stitutions in the states of the middle west? 
and it was found that these private institu- 
tions showed an increase of 58 per cent. in 
attendance during the past decade as 
against 56 per cent. in the eastern institu- 
tions, and 112 per cent. in the state uni- 
versities. 

The preceding conferences were held at 
the University of Wisconsin in 1897, at the 
University of Illinois in 1900, and at the 
University of Missouri in 1903. Upon 


only as representative but as combining universi- 
ties, colleges and women’s colleges, because a few 
of the state universities are as yet substantially 
in the college state and because all are coeduca- 
tional. 

*The institutions taken for this comparison 
were Northwestern University, Drake University, 
Oberlin College, Washington University, Ripon 
College, Hillsdale College, De Pauw University, 
Hamline University, Colorado College, Washburn 
College, Nebraska Wesleyan University, Western 
Reserve University, Fargo College, Dakota Wes- 
leyan University and Yankton College. 
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invitation by President Angell, the next 
meeting will be held at Michigan. 

The most prominent men at the confer- 
ence were President Angell, of Michigan, 
with his long record of forty-eight years 
in educational work, including thirty-six 
years in the presidency of Michigan; and 
President Northrop, of Minnesota, for 
twenty-one years a Yale professor, and for 
twenty-three years president of the Uni- 
versity of Minnesota. The average age of 
the men in the conference was 56 years; 
the average length of their service in edu- 
cational work, 29 years; the average length 
of their service in college presidencies, 14 
years, while their average length of service 
in their present positions has been 11 years. 
It is of some interest to note also that seven 
of these state university presidents of the 
middle west were natives of New England, 
and none of them were born west of the 
Mississippi.2 Though the majority were 
graduates of small colleges, it was remarked 
that with a single exception they also had 
been students in other institutions, and 
among the American and European uni- 
versities represented Yale led with four 
men. 

The conference was informal, taking up 
in free discussion various problems which 
are uppermost in university administration 
in this section of the country. It was 
noticeable that whereas the first conference 


* Those in attendance at the conference at Iowa 
City were Chancellor E. Benjamin Andrews of 
Nebraska, President James B. Angell of Mich- 
igan, President James H. Baker of Colorado, 
President David R. Boyd of Oklahoma, President 
William L. Bryan of Indiana, President F. B. 
Gault of South Dakota, President George E. Mac- 
Lean of Iowa, President Webster Merrifield of 
North Dakota, President Cyrus Northrop of Min- 
nesota, President W. E. Stone of Purdue, Chan- 
cellor Frank Strong of Kansas, President W. O. 
Thompson of Ohio State, and President Charles 
R. Van Hise of Wisconsin. President E. J. James 
of Illinois and President R. H. Jesse of Missouri 
were detained at the last moment. 
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of this group of presidents was occasioned 
largely by athletic and football questions, 
these questions did not have to appear 
upon the program of this last conference. 

One of the first questions considered was 
the securing of retiring allowances for state 
university professors by the inclusion of 
the state universities in the benefits of the 
Carnegie Foundation for the Advancement 
of Teaching. The presidents were unan- 
imous and emphatic in their expression of 
the belief that the state universities and 
their professors were as justly entitled to 
the benefits of the retiring allowances pro- 
vided by the Carnegie Foundation as were 
the professors in any other institutions; 
and that any exclusion of the state uni- 
versities from these benefits was an un- 
justifiable discrimination. In accordance 
with this view, they will recommend to the 
National Association of State Universities 
that that association renew its request that 
the state universities be admitted to the 
full benefits of the pension fund. 

The presidents were of the further opin- 
ion that if the trustees of the foundation 
could not see their way clear at this time 
to admit the state universities to the full 
benefits of the foundation permanently, 
they be urged to admit them for a period 
of at least fifteen years, and to enlarge 
their present gratifying policy of dealing 
with individual meritorious cases in these 
institutions. 

The function of the university in re 
ligious education was another question that 
elicited a great deal of interest and discus- 
sion, which resulted in practical concur- 
rence in the following statement of Presi- 
dent Baker, of Colorado: 

I believe that the churches should not have the 
exclusive right to discuss religious questions; 
that the state universities should have the privi- 
lege of teaching the Bible as literature, philos- 
ophy, psychology and ethics; of teaching the his- 
tory of religion and kindred subjects; that on 
historical and scientific and psychological grounds 
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the question of belief in God and of the efficacy 
of prayer should be freely discussed before stu- 
dents; that there should be a deepening of the 
philosophical, ethical and art thought and feeling 
of the country; and that the foundation work 
along these lines should be laid at the state uni- 
versities. 


The example of the establishment of a 
eollege of education in the University of 
Minnesota by the legislature, upon the re- 
quest of the teachers and normal schools 
of the state, for the purpose of training 
teachers for the high schools and the col- 
leges, and complementing in advanced 
research work the normal schools, was 
unanimously approved as a solution of the 
question of the relation of the state uni- 
versities to state normals. 

The other questions before the confer- 
ence were of local interest chiefly, and 
would not concern the country at large. 

The national note, inherent in the very 
constitution of a state university, was 
struck in the following remarks made by 
President Northrop at the convocation of 
the University of Iowa held in honor of 
the visiting presidents: 

Nothing else in the work of education has so 
interested me as the magnificent advance which 
the south is making in education. Under adverse 
circumstances, in the face of great difficulties, the 
educators of the south are showing a zeal and 
enthusiasm in their work, which can hardly be 
equaled elsewhere, and the fruits of which are 
most apparent and satisfactory. If there is any 
one thing that I especially long for, it is to see 
the national spirit revived everywhere, and north 
and south, alike, responding to the national senti- 
ment, symbolized by our flag, and we can not have 
this unless we have ideals and purposes and plans 
somewhat in common. 

And in no other department in life is it possible 
for us to have such ideals and purposes in com- 
mon to so large a degree as in the work of educa- 
tion. In this, north and south are seeking the 
same results by like methods and it is possible 
for us all to have hearty sympathy in our work. 

I appeal to you all, my brethren, representing, 
as you do, the educational forces in the great 
valley of the Mississippi, from Ohio to Colorado 
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—I appeal to you to assist and cheer and en- 
courage our brethren of the South in every way 
you possibly can, in the interest of a truer union, 
a nobler patriotism, and a larger and more helpful 
education, 
GeorGeE E. MacLean 
Tue STATE UNIveRSITy oF Iowa, 
Iowa Clry, 
November 10, 1907 


THE AMERICAN CHEMICAL SOCIETY AND 
SECTION C 

THE winter meeting of the society will be 
held at Chicago, Ill., December 31 to January 
3, inclusive. The meeting will be a joint 
meeting with Section C of the American Asso- 
ciation for the Advancement of Science. 

The Society of Biological Chemists will 
hold joint sessions with our Biological Sec- 
tion, and President Chittenden will preside 
over both. 

The following persons have consented to 
preside over the sections and to aid in the 
preparations for the meeting: 

W. D. Bigelow: Agricultural and Sanitary 
Chemistry. 

R. H. Chittenden: Biological Chemistry. 

William H. Ellis: Industrial Chemistry. 

A. W. Browne: Inorganic Chemistry. 

Julius Stieglitz: Organic Chemistry. 

Herbert N. MeCoy: Physical Chemistry. 

Members desiring to present papers are re- 
quested to send titles and brief abstracts to 
one of these persons, or to the secretary of 
the society. 

Titles of all papers received before Novem- 
ber 25 will appear on the preliminary pro- 
gram, which, with announcements, will be 
sent to all members on November 30. The 
final program will be sent only to those mem- 
bers signifying their intention of being 
present at the meeting. No title 7zan be 
placed on the final program that is received 
later than December 15. In the prepara- 
tion of papers for presentation, a clear and 
concise statement of results which have been 
obtained, and of conclusions reached, should 
alone be given. All essential and technical 
detail should be reserved for the published 
paper, as the time that can be allotted is lim- 
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ited, and papers given in this manner are 
always much better received. 

The current year has been remarkably suc- 
cessful for The American Chemical Society, 
and the membership instead of falling off 
when the dues were increased to $8 
has been largely augmented, and by the 
end of the year will be approximately 
thirty-five hundred. Chemical Abstracts thus 
far has exceeded all expectations, and some 
of the earlier numbers have had to be re- 
printed to meet the demand. This result is 
especially encouraging when we remember 
that a printers’ strike and other delays, beyond 
the control of the editor and outside of his 
office, have made its appearance annoyingly 
irregular. The attention of members is called 
to the fact that this matter has received most 
careful and business-like attention, and most 
positive assurances have been received that 
the new publishers will issue both Journal 
and Abstracts on time beginning with the 
new year. 

The summer meeting at Toronto was emi- 
nently successful and will be ever remembered 
by those present. Prospects for the Chicago 
meeting this winter are very bright, and all 
members of the society are urged to make 
every effort to be present. The friendships 
formed and “ esprit de corps” gained at these 
meetings are of inestimable benefit to the in- 
dividual and to the profession. 

During the year a number of important 
committees have been appointed and reports 
made, all of which are published in the pro- 
ceedings. The offices of editor and secretary 
have been separated, an associate editor has 
been engaged whose time is given to the Jour- 
nal and Abstracts, and funds for a stenog- 
rapher have been voted to the editorial office. 

Local sections have been established with 
headquarters at Syracuse, N. Y., St. Louis, 
Mo., and Madison, Wis. 

President Bogert has been especially inter- 
ested and active in considering the needs and 
desires of our industrial chemists, and a com- 
mittee of prominent chemists representing 
important lines of industry and headed by 
William D. Richardson, of Swift & Co., Chi- 
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cago, is now considering the publication of a 
Journal of Industrial Chemistry for the bene- 
fit of our members. Their success will depend 
largely upon the size of our membership, as 
funds are required for all such undertakings. 
Cuartes L. Parsons, 
Secretary 


THE AMERICAN PHYSIOLOGICAL SOCIETY 

Tue American Physiological Society will 
hold its twentieth annual meeting in Chicago, 
during convocation week, beginning on Decem- 
ber 31, 1907. Members of the society are 
requested to inform the secretary at their 
earliest convenience whether they intend to 
be present. The society will hold joint ses- 
sions with the American Society of Biological 
Chemists and with Section K—Physiology 
and Experimental Medicine—of the American 
Association for the Advancement of Science. 
The place of meeting will be Room 25, Physi- 
ology Building of the University of Chicago. 
Titles of communications to be offered at the 
meeting may be sent to the secretary. In- 
quiries regarding apparatus and other necessi- 
ties for demonstrations may be addressed to 
Professor A. J. Carlson (for physiological 
apparatus), or Professor A. P. Mathews (for 
chemical apparatus), at the University of 
Chicago. Further details regarding the head- 
quarters of the society and other local ar- 
rangements will be announced later. 

LaFAYETTE B. MENDEL, 
Secretary 
SHEFFIELD ScIrENTIFIC SCHOOL, 
YALE UNIVERSITY 


SCIENTIFIC NOTES AND NEWS 


THE committee on policy of the American 
Association for the Advancement of Science 
held a meeting in New York City on No- 
vember 19. All the members of the committee 
were present, namely, President R. S. Wood- 
ward, chairman; Dr. William H. Welch, re- 
tiring president of the association; Professor 
Edward L. Nichols, president-elect; Dr. L. O. 
Howard, permanent secretary; Professor J. 
McK. Cattell, Professor H. L. Fairchild and 
Professor Charles L. Minot. The business 
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transacted by the committee will be brought 
before the council of the association at the 
approaching Chicago meeting. 


GENERAL Cyrus B. Comstock, Corps of En- 
gineers, U. S. A., has given to the National 
Academy of Sciences, of which he is a mem- 
ber, the sum of $10,000, the income from 
which is to be devoted to the advancement of 
knowledge in magnetism, electricity and ra- 
diant energy. 


M. Gaston Darpoux, president of the first 
general assembly of the International Asso- 
ciation of Academies and permanent secretary 
of fhe Paris Academy of Sciences, has trans- 
mitted to the National Academy of Sciences 
a copy of a plaque by the engraver M. Vernon, 
authorized by the French government to com- 
memorate the first general assembly of the 
International Association of Academies held 
in Paris in 1901. 


Tue following is a full list of those to whom 
the Royal Society has this year awarded 
medals: The Copley medal to Professor A. A. 
Michelson, of Chicago, For. Mem. R.S., for 
his investigations in optics; a royal medal to 
Dr. Ernest William: Hobson, F.R.S., for his 
investigations in mathematics; a royal medal 
to Dr. Ramsay H. Traquair, F.R.S., for his 
discoveries relating to fossil fishes; the Davy 
medal to Professor E. W. Morley, Western Re- 
serve University, for his contributions to phys- 
ies and chemistry, and especially for his de- 
terminations of the relative atomic weights 
of hydrogen and oxygen; the Buchanan medal 
to Mr. W. H. Power, C.B., F.R.S., for his 
services to sanitary science; the Hughes medal 
to Professor Ernest H. Griffiths, F.R.S., for 
his contributions to exact physical measure- 
ment; the Sylvester medal to Professor Wil- 
helm Wirtinger, of Vienna, for his contribu- 
tions to the general theory of functions. 


Tue Royal Swedish Academy of Science in 
Stockholm has elected Professor Theodore W. 
Richards, of Harvard University, to foreign 
membership. 

Tue honors announced on the occasion of 


the birthday of King Edward include: Pro- 
fessor T. Clifford Allbutt, F.R.S., has been 
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appointed a knight commander of the Order 
of the Bath. The honor of knighthood has 
been conferred on Dr. W. H. Allchin, consult- 
ing physician to the Westminster Hospital, a 
member of the medical consultative board to 
the admiralty, and one of the representatives 
of the Royal College of Physicians of London 
on the senate of the University of London; 
on Dr. W. J. Thompson, physician to Jervis 
Street Hospital, Dublin, who is one of 
the committee engaged in dealing with the 
prevalence of tuberculosis in Ireland; and 
on Mr. Charles Whitehead, who is associated 
with scientific agriculture. Dr. A. Theiler, 
government veterinary bacteriologist, Trans- 
vaal, has been appointed a companion of the 
Order of St. Michael and St. George. 


Dr. Fretp Hatvorsen, of the University of 
Christiania, who has been sent by his govern- 
ment to study American methods of teaching 
technical chemistry, is attending the regular 
lectures and laboratory exercises at the Massa- 
chusetts Institute of Technology. For the 
past three years Dr. Halvorsen has been study- 
ing German methods in the technical school 
at Charlottenburg. 

Tue third lecture in the Harvey Society 
course will be delivered by Professor David 
Edsall, University of Pennsylvania, at the 
New York Academy of Medicine, on Saturday, 
November 30, at 8:30 p.m. Subject: “ The 
bearing of metabolism studies on clinical 
medicine.” All interested are invited to be 
present. 

Proressor R. W. Woop, of the Johns Hop- 
kins University, lectured at Lehigh Univer- 
sity, on November 8, on “ Modern Airships 
and Flying-machines.” 

Proressor C. F. Bryns, director of the New 
York State School of Ceramic Arts, Alfred 
University, lectured before the Syracuse 
Chapter of Sigma Xi on November 15. His 
subject was “Clays, chemical, physical and 
empirical.” 

Mr. J. S. Hunter, deputy game and fish 
commissioner of California, gave an address 
on November 19 before the Zoological Club 
of the University of Nebraska on the “ Fauna 
of the Galapagos Islands.” Mr. Hunter was 
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a member of the scientific party which was 
sent out by the California Academy of Sci- 
ences in 1905, and spent more than a year in 
and about the islands. His talk was illus- 
trated with original photographs. 

Ar a meeting of the Philadelphia Botanical 
Club at the Academy of Natural Sciences, on 
November 21, the following resolutions were 
unanimously adopted: 

Wuereas: The Philadelphia Botanical Club has 
learned of the sad death of the distinguished 
botanist, Lucien M. Underwood, professor of bot- 
any in Columbia University, be it 

Resolved, That by his death botanical science 
has suffered an irreparable loss, his personal char- 
acter, his professional standing and his scientific 
attainments, particularly in his special line of 
work on the ferns and allied plants, having won 
for him the sincere admiration and regard not 
only of his associates, but of his fellow workers 
in the field of science. 

Resolved, That the Philadelphia Botanical Club 
records its appreciation of his labors and its deep 
sense of the loss which American botanical science 
has sustained. 


- Proressor Storm Butt, head of the depart- 

ment of mechanical engineering and for 
twenty-eight years a member of the faculty 
of the college of engineering at the University 
of Wisconsin, died at his home on November 
18. He was born at Bergen, Norway, in 1856, 
and was eminent for his work in steam engi- 
neering. 

Cuartes S. Macowan, professor of muni- 
cipal and sanitary engineering in the College 
of Applied Science in the State University of 
Iowa, died on November 14, after an illness of 
some months duration. Professor Magowan 
had been a member of the faculty of the Uni- 
versity of Iowa for twenty-one years. 

ANNOUNCEMENT is made that Mr. John D. 
Rockefeller has given securities of the value 
of $2,600,000 to form the endowment of the 
Rockefeller Institute for Experimental Re- 
search, New York City. It is understood that 
Mr. Rockefeller had previously given $1,200,- 
000 for buildings and current expenses. 

Dr. Toomas W. Evans, a Philadelphia den- 
tist, long resident in Paris, who died some 
ten years ago, left nearly his entire estate to 
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found in Philadelphia the Dr. Thomas W. 
Evans Museum and Institute Society. There 
has been continuous litigation which it is 
said is now ended, and the museum and in- 
stitute will receive about $1,100,000. It ap- 
pears that the lawyers in the course of the 
litigation have received about three times this 
amount, in addition to interest on the estate. 


Miss HEten Cutver, of Chicago, well-known 
as a friend and benefactor of the sciences, has 
endowed the Geographic Society of Chicago 
with the Helen Culver Gold Medal to be 
awarded for eminent service to geographic 
sciences. The first award was made to the 
distinguished Norwegian scientist and ex- 
plorer, Captain Roald Amundsen, on the oc- 
casion of his address before the society on No- 
vember 13, 1907. 


THE will of the late Edmund von Mojsi- 
sovics the Austrian geologist bequeathes to 
Vienna Academy of Sciences, of which he was 
a member, the sum of one million crowns. 


Tue twenty-fifth annual congress of the 
American Ornithologists’ Union will convene 
in Philadelphia, on December 9, at 8 p.m. 
The evening session will be devoted to the 
election of officers and the transaction of other 
routine business. The meetings, open to the 
public and devoted to the reading and dis- 
cussion of scientific papers, will be held in 
the lecture hall of the Academy of Natural 
Sciences, 19th and Race Streets (Logan 
Square), commencing on Tuesday, December 
10, and continuing for three days. Informa- 
tion regarding the congress can be had by 
addressing the secretary, Mr. John H. Sage, 
Portland, Conn. 

THE annual meeting of the New York State 
Science Teachers’ Association will, as has 
been announced, be held on December 27 and 
28 at Ithaca, N. Y. The scientific equipment 
of Cornell University will be at the disposal 
of those attending the meeting and an inter- 
esting program may be expected. All who 
expect to attend are urged to send suggestions 
as to things they would like to see, program, 
etc., to the chairman of the local committee, 
Mr. J. S. Shearer, Ithaca, N. Y. The asso- 
ciation will be guests of the university at 
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luncheon each day. The headquarters for the 
meeting will be in Rockefeller Hall, the new 
physical laboratory of the University. Those 
having mail forwarded should have it sent 
to Room 125, Rockefeller Hall, or to their 
hotel. 


Tue Italian Association for the Advance- 
ment of Science (“ Societa per il Progresso delle 
Scienze ”) has been subdivided into the follow- 
ing fourteen sections: I. Mathematics, As- 
tronomy, Geodesy; II. Physics, Geophysics, 
Meteorology; III. Mechanics and Engineering, 
Electrotechnic; IV. Chemistry; V. Agronomy; 
VI. Geography; VII. Mineralogy, Geology, 
Paleontology; VIII. Botany; LX. Zoology and 
Comparative Anatomy; X. Anthropology, 
Ethnography, Palethnography; XI. Anatomy, 
Histology; XII. Physiology; XIII. Pathology, 
Hygiene, Bacteriology; and XIV. Statistics 
and Economics. 


Ir is stated in the English papers that the 
Kashmir electric scheme is expected to produce 
20,000 h.p., and to be the most important un- 
dertaking of the kind in India. The current 
will be utilized to light Srinagar, as also to 
heat the silk factory there, which is said to 
be the largest in the world. It will likewise 
operate the dredging fleet on the Jhelum, will 
work the wool factory, and other concerns. 
There will then remain a balance of 8,000 to 
10,000 h.p., for sale in the Punjab for lighting 
Abbottabad and Rawalpindi, as also for rail- 
way traction purposes. The dredging of the 
River Jhelum will tend to prevent the disas- 
trous floods in the Kahmir Valley and will 
convert many thousands of acres of swamp 
into fertile land. 


UNIVERSITY AND EDUCATIONAL NEWS 


Unper the will of Lyman F. Rhoades of 
Boston, bequests of $100,000 go to various 
educational and charitable institutions, among 
which are Boston University, which is to re- 
ceive $20,000, and the Massachusetts Institute 
of Technology, which is to receive $6,000. 


Tue Oxford congregation has by a vote of 
152 to 20 established a professorship of engi- 
neering science. 
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In pursuance of the policy of the Schools 
of Mines, Engineering and Chemistry of Co- 
lumbia University to have the regular courses 
of instruction supplemented by specialists, the 
following course of lectures, supplemented by 
laboratory demonstrations, has been arranged 
by Professor Adolph Black, of the department 
of civil engineering, in connection with the 
regular instruction in sanitary engineering to 
the third- and fourth-year students in civil 
engineering: 

“ Biological Examination of Drinking Waters, 
with Special Reference to Organisms other than 
Bacteria: Tastes, Odors, ete., Their Causes, Cure 
and Prevention,” by Professor G. N. Calkins, 
Columbia University. 

“ Bacteriological Examination of Drinking 
Waters, and Standard Routine Laboratory Prac- 
tise,” by Dr. Daniel D. Jackson, Mt. Pleasant 
Laboratory, Brooklyn. 

“Typhoid Fever in its Relation to Sanitary 
Engineering,” by George C. Whipple, Assoc. 
M.A.S.C.E. 

“ Hydraulic and Sanitary Engineering in Aus- 
tralia: Water Supply, Water Purification, Sewage 
Disposal, Treatment of Special Problems,” by 
Allen Hazen, M.A.S.C.E. 

“ Laboratory Demonstrations—Plating out; Dif- 
ferent Culture Media, including Bile Salt Inhib- 
itive Medium, Bacterial Count, etc.; Using Water 
before and after Filtration, Impure Water, etc.,” 
at the College of Physicians and Surgeons, by 
Dr. P. H. Hiss, Jr., assisted by Professor Black. 


Proressor Ricuarp C. Mactaurin, of Vic- 
toria College, Wellington, New Zealand, has 
been elected professor of mathematical physics 
at Columbia University, filling the chair va- 
cant by the resignation of Professor R. S. 
Woodward to accept the presidency of the 
Carnegie Institution in 1905. 

Proressor C. F. Curtis Ritey, of the Kan- 
sas State Manual Training Normal School, 
has been appointed director of the biological 
laboratory and curator of the museum of the 
Minnesota State Normal School, Mankato, 
succeeding Professor F. L. Holtz, who has 
become head of the biological department of 
the Training School for Teachers in Brooklyn, 
N. Y. 

Mr. A. E. Couurce has resigned the chair 
of economic zoology at Birmingham. 


